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THE LETTSOMIAN LECTURES 

ON THE 

TREATMENT OF SOME OF THE FORMS OF 
VALVULAR DISEASE OF THE HEART 



N C» T E. 

ON the cover ol this book is embossed an outline figure of the 
chest. If a piece of ordinary note-paper be applied to this, 
and the point of a blacklead pencil be drawn frum side to 
side over the paper, a "rubbing" will be obtained, which will 
serve as a "chest-chart," and on which the situations of 
murmurs, the outlines of dulness, tScc, can be indicated by 
coloured marks. 
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PKEFACE. 



Thb Medical Society of London has honoured me by ex- 
pressing the wish that these Lectures should be published. 
I comply with the request, regretfully conscious that 
much of imperfection attaches to them. 

It was my intention to have included a brief sketch of 
the treatment of diseases of the aortic valves; I soon 
f ound, however, that this, to be consistent with my plan 
of exposition, was impossible. This plan is mentioned 
at the commencement of my first lecture ; but I may 
add that I could not approach questions of treatment of 
any disease without formulating the bases on which I 
conceive such treatment should rest. To do otherwise 
would be, in my opinion, to promulgate an unscientific 
empiricism. In order, therefore, to define the bases for 
treatment^ I have been obliged to touch upon questions 
of pathology and diagnosis where I have considered that 
these have not been made sufficiently manifest by extant 
evidence. As far as possible I have avoided controversy, 
and have dealt with facts rather than with opinions. 

The time allotted to me permitted, for the most part, 
only a review of the indications for treatment of those 
diseases of the valves of the heart which are due to the 
form of endocarditis known as the rheumatic. To have 
followed my plan of exposition with regard to diseases of 
the aortic valves, it would have been u<&ce«aax^ lot xaj^ \fi 



reverse the process—to have considered the diseases and 
disorders of arteries with their effects upon the aorta, and 
to have differentiated the centripetal or atheromatous 
from the centrifugal or endocarditic forms of disease in- 
volving the aortic valves. It is obvious that this could 
not be accomplished within the scope of these lectures. 

For the material of which I have availed myself I have 
to thank many kind friends — ^Dr. T. H. Green, who has 
permitted me to use some of his drawings ; my colleagues 
at the London Hospital and the North-Eastem Hospital 
for Children, and the line of indefatigable house-physicians, 
medical registrars, and clinical clerks at both these insti- 
tutions. 

Lastly, my thanks are due to the indulgent audience 
that made my task a pleasant one. 

84, Hablby Street, W., 
May, 1883. 



THE LETTSOMUN LECTURES 
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I I.— ENDOCAKDITIS. 



'SIhb Bational Baheh or Tbeatugnt — Mobbid Ak&toitt 

— ClilNIOAL lifTBSTlOATION— OkIOIS AND PB0OKBH8 Or 
EnDOCABDITia— STUDT of ENDOCARDtTIB OCCUBRINO IN 

Childbsk — Patboobkehib — ExiBTiNO Metbodh of 

T»«iTKBNT — pBaVKNTIVB TbBATMBNT. 

In my flrat perplexity as to choice of a subjoot, when I 

learned that this Society had done me the high honour of 

olfloting ma Lettsomian Leoturer for the present year, I 

thong:ht that I ouglit to be guided by two consideration a. 

The firat, tiat it behoved me to gire of my very beat^in 

I other words, that I should address you on a subject upon 

L wMch I had the moat perBonal eiperionce. Yet I well knew 

I that my best effort would Call far short of my desire and| 

I four desert. The second, that, considering the character; 

and traditdotiB of this Society, I should aim at somethingi 

t practically useful. I am Tery far from decrying the labours of 

k thofu who pursue Science for her own sake, and I well know 

Kttat many who have done so have elicited txM.ftia-w^QiSsOoiiH's 



eclipsed, in numberless inatajicea, as regards impartauca and 
uHefulnesa tlie reaults obtainGd hj tkoBB vibo mi^ht, from 
their mode of procedure, be deemed more practical man. 
But I dared not take a narrow patb in mere hop«. So I 
thought it beat to review a irabject which preaentfl itaalf 
very frequently as a therapeutic problem to everyone who 
is daily occupied in the practice of medicine, and I chose 
the affections which my title indicates because for many 
yeara my thoughta have turned towards them. It seameil 
to me that it might fulfil a useful purpoae if I reviewed our 
eitant knowledge as to the treatment of valvular diaeases 
of the heart, compared theae with the reaulta of my own 
experience, and made, perhaps, a few Buggestiona as to 
progress towards precision in the future. 

Then as to the point of view whence I could review the 
subject I felt some doubt. I could proceed from the thera- 
peutic agent to the diaease, or from the diseaae to the agent. 
Here, with all my difBculty as to how to perform my task, I 
could not hesitate as to bow not to do it. I would by no 
means enandnte a therapeutic dogma, crystaUise it into a 
phrase, and marshal the facts in such wise as they should 
support it, and if they refuaad— ao mudi the worse for the 
facts. Apart from the consideration that such dicta as 
" Similia iimilibiii euranltir," "OontTaria eontrariii," etc., 
present to my mind some of the most pemicioaa of hasty 
generalisationa of our day, is the one consideration that they 
are based on the treatment of lymptoma ; and as I shall 
presently show that the diseases we are about to study are 
oftentimes Mcompanicd by no symptoms at all, so the prac- 
tical application of the dogma becomes an impossibility, and 
its universality an absurdity. 

For many reasons I thought it best to consider the pheno- 
mena of disease firBt,and our treatment of them subseqoently- 
My plan then will be to enunciate very briefly the buea on 



nhioh I believe our tlierapeatica ought to reat. These 
1 ray opinion, (1) the teachings of morhid aoatooif ; 
(2) clinical obserration of diaenae-procesasa and their cor- 
relationa. Then I propose to review (3) the lesBons of the 
past as to treatment, and (4) to adduce towards the elucida- 
tion of the various problems the arguments from analog 
afforded by experimental investigation — a mode of inquiry 
rendered difficult, alas ! by the stumbling-blocka which a 
false aentimentaliam haa placed in our way. 

I. First, then, I will consider ihe teaching of raorbid 
analomy ai to lesions of the values of the heart. You will 
nnderHtand that I shall do this very briefly, for my object is 
lerelj to note them in bo far as they may afford s. guide to 
treatment, and when I apeak apparently dogmatically I do 

* make an assertion " en cathedriT,," but in the spirit of an 
inquirer aft«r truth. 

We will firat consider the disease which moat commonly 
affects the valvular apparatus of the heart and the adjacent 
endocardium— thediBeaae knownaa E?i(!ocardi(i». Inbriefly 
reviewing ita morbid anatomy much will remain unsaid, 
bnt I shall treat it firat from the atond-point of mere 
obaervation, leaviup all speculative questiona. 1 would! 
laify the first cliangea in the endocardium which I shaUJ 
,s exudative. The curtains or cusps of the valves 
may be seen to be slightly swollen, and the endocardium to 
ooutrast by its duIuesB with the healthy portions adjacent. 
The changes are moat noticeable at the free edges of the( 
TtLlves, where m^iy be seen isolated or agglomerated head-j 
like processes. Upon such processes may be observed some! 
Hxaee little caps of fibrine. The situations where these 

Rppearances are most obvious are (1) the line of contact of 
be aortic cusps at the time of their closure (Fig. 1} ; (2) the 
nricalar aepect of the mitral orifice (Fig. 2). They 8.14 
feqnently seen also on the surtaco eft ftie ea&ot»s*iBaa»-i'''^- 



I the neitfhtionrliood of any abnormal thickening of, t 
I growth upon, a ybItb (iig 3), and upon the ohordie ten 



I dmete of the mitral 




A thin secticu of a valve thus affected is Been under 
tha mioroacope to differ from healthy valve structure in 
that its cellular elotments are more uumeroui, md 




}. Z—laBuoiaatoTY grannlatloiiB on antinnlu anrfaco ot 
cartHliLB. — (Dr. Qreeit.} 






eepecially towards the free edge are closely aggregated. 
r wiah to insist on tha fact that, in a valve ao affected, 
even the portionB which seem to the naked eye unaffected 
are really infiltrated with oella. Only the aggregation is 



greater at the free edge, aad here often the aggregated 
cells form little very slight poncari tiea on which rest 
little Cttpa of fibrin. The bead-like emineneea obaarved by 
e naked eje axe, then, according to my view, indica- 
tiona of a more widely spread inflaTnmatory change in 
valre than might be at first suspected. In a mieroscopical 
seetiou, which displays not only the inflamed valve, bnt 
aurroundiog strDCtores, one observes that 98_jma. 




Via. E.— InBtuomatot; grBDulations in the nelgbboarhood at s 
vegatflllun depending from an aortic cnsp ; these grannlBlioDB 
bablj indiic&j by the mucbauical IriltatioD of aacb vegetBtlon.^i>r- 



approaphes tlie inflamed valve, cells in number ai 
amongst the neiglibouring muscular fibrillffl, and near the 
aortic valves the fibrous structures of the root of the aorta 
are similarly inSltrated. The fibcoua structure of the 
normal valve is rendered less evident, or is lost. The 
valve is sivollen and infiltrated with cells. This is well 
shown by the accompanying drawings, taken from Bpeoi- 
\B prepared by my friend and colleague. Dr. Charlewood 
Turner- In the ease of the healthy valia ^vf,. V\ \^ji. -ifai3«. ] 




tb.— (Hortnul', Bb. \ 

Bection- Small, round nuclei are dissemiiiated thzought , 
the tiBGue. The Bpeoimen was takeu from a well-dereloped 
aged twenty-tbree. In tho inHinned valxe the 
e of btalk is such that the artist cannot Teprewnt i 
in reaaonable spaira the whole of the iiection ; the flbroni i^ 
atriation of the deeper portions is not vuible. but cella a) 



AbaadiuitJf manifest througliout ; at tlie free edge these 
eeQular elementa are aggregated at certwa ipots, and 
inrmounting the margin is a fringe of fibrin. The Bpeci-I, 
men was obtained from a case of chorea, aBsociated withi 
endocarditis, in a girl, aged sisteen. It ia acarcaly 
enoroacliing on speculation if we conclude that thia is 
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b- the TPcsnt, the early stage of endocarditis In looking 
the recnrds of aixty eight post moctema of (uiseB 
I of valmlar diaease at the London Hospital, I find that 
r this stage of recent inflammatory change with eznda 

ras observed in nme, \ b , ahout W ■^sit oot*. 'Coa 



aortic cuspg were affected in fire, the mitraJ in three cases. 
In one case mitral, aortic, and tricuspid were affected j in 
another, mitral, aortic, tricuspid, and pnlmonin. In one case 
the tricuspid alone was thus diseaaed. In such early stage 
of endocarditis, emboli were noted in tno cases — in one in 
the kidney, in the other in a branch of the pulmonary artepy. 
The second form of endocarditis, or properly speaking 
Talvulitis, to which I shall call attention, is that which 1 
would term the selerout or fibroticform, Here the valve— and 
it ia the mitral which is affected in by far the greatest fre- 
quency—is thioltoned, but the thickening is not due to swell- 
ing of the soft tissue ; it is felt to be hard and firm. The 
endocardium of the auricle near the valve ia found to be 
dense and white. The valve onrbiins, and often the cords 
and fleshy oolumns, are more or less rigid. A patch of the 
endocardium lining the left ventricle and leading up towards 
the aortic cusps is sometimes also found white and thick, and 
the aortic valves themaelves maybe seen to have undergone 
similar changes. In this form microscopic section shows 
that there is a gradual fibrous transformation of tbe neo- 
plasm resulting in the production of a quasi-cicatricial 
tissue. In some cases the thickening is such that the 
structure resembles cartilage — in fact, Dr. Wilks has found 
well-marked cartilage in such a thickened mitral.* Or, 
degeneration continuing, calcareous change may take place, 
and the valve, etc., become of bony hardness. It is evident 
Ithat this may be considered the chronic form of endo- 
l^^tjs. It vniB met with in one-fourth of the post- 
ttnortems ill cases of heart disease which I have mentioned. 
The efteotg produced upon the mitral and aortic orificca wiU 
be treated of in future lectures. In this class of cases vege- 
tations were obaerved in 



PUboloslcil An&tomf," b7 WUlci and MqloQ. Bccgnd ^tion 
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^m twenty cawH— on the mitral and adjacent aurideiatbtee 
caast, the aortic in two, the tricoflpid one, the aortic, mitral, 
and tricuspid as well as in the auricle in one case. Infarcts | 
were noticed in branches of the palmonary artery (five cases),! 
Bplsen (five), kidneys (two), brain (one), retinal artery (one), I 
intestinea (ono). 

A third form of endocarditiSi which I think of practical 
importance to distinguish, is that which is secondary to 
tndarUriiis (atheroma). In this form it is the aortic valves 
which are affected in a large majority of instances. Patchei 
of soft, flabby swelling mD,y be seen in the lining membrane 
of the aorta cIobg to the aortic cusps, involving them in 
the change, and perhaps causing the inv^raion of one or 
more. Or yellowish patches may be observed, i 
covered by a soft pulpy material, the blood perhaps forcing 
its way at some softened spot between or witbia the arte- 
rial coats. Or the root of the aorta may be hard and thick, 
the thiekeningbeingof cartilaginous consistence, and in such 
thickening the casps of the valve may be involved. Or in 
like situation and with like deformity of valves there may be 
ft bony or stony hardness — a calcareous change. The evidence 
obtained by microscopic investigiiition is t<i tho effect that 
in the svrollen soft patches are abundant eindation-celli 
with hyaline or slightly fibrillar matrix. These occur mostly 
as swellings of the internal coat; but Dr. Wilks has 
observed them in all the coats of the vessel. The yellow 
patches show fat granules, and sometimes cholesterine 
crystals. There is evidently a fatty degeneration of the in- 
flammatory neoplasm. 1q the fibrous or semi-cartilaginous 
variety there is more fibrillation and fetrer cells ; and in the 
bard and bony form there is a deposit of earthy si 
jntereticea of the fibrous tissue. In this category < 
twenty-seven of tbe sixty-eight autopsies of heart diseas 
whioh I have recorded. "What I nia.3 twca 'Cos w.^^. «t(x.>t^ | 







iraB observed in eight instances, fibrous tliiclcenlng ii 
calcareous cliange in five. Tlis mitml valve v 

lened. or atheromatous in seven cases, tlie tricnspid in ttro. 
la one caas where there vras calcareoua transformation, 
ulceration of one cusp of the aortic valve was also observed, 

I Inf arcta were discovered in three cases-T^Ieas oommonlj, it 
will be observed, than in the other forms of valvulitis — in 
the tidaej in one case, in spleen and kidneys in another, 
and in middle cerebral artery in a third. 

The /ourth and last form of endocarditis, as demonstrated 
by post-mortem examination, to which I shall call atten- 
tion is that termed ulcerative endocardilia. Swollen and 
dull portions of the endocardium of the valve may be 
seen to present t d th yeUowish or grejish dia- 

eoloration, and to be d by a finely granular diSris. 

The snperficial end rdi m h situations has become 

necroaed. Through h b h blood may find its way, and, 
spreading betwee th lay re natitnting the valve, may 
form an aneuriara th eof the ulceration extending 

through both layers, the valve may be perforated. More 
commonly a considerable portion of the valve is eroded, 
and upon the eroded surface fibrins is deposited in 
the form of single or multiple vejfetationa. The finger 
readily detaches these vegetations, and the surface below 
them is found to be covered by a friable material. Micro- 
Bcopic examination has demonstrated id a very large 
number of cases the presence on the ulcerated surface 
and in the tissue of the valve of aggregations of micrococci. 
The accompanying engravings (Figs. 6 and 7), from pre- 
parations made by my colleague, Dr. Stephen Uackende, 
show the presence and positions of colonies of raiorocooci 
Injleerative endocardttic, and the appearances of some of 
the detached masses (zoogloaa). In this form of Talvnlitis 
embolism is the rule, and such emboli are sometimes in/ee- 



tor a, second atta ck of rheumatic fever the proportion itbs 
48'S per cent. In. thoae who had aufEered from two or morg 
prarious attacks the pro portion waa 5 9 per eenti In 1881, 
tHeralTDlarmorbilitf wasiu the flret attack slightly tedoced 
(ria.i 41'9 per cent.}, whilst in the second attack it had 
greatly risen (viz., to 70'8 per cent.), and after two or 
more attackti stood at about tbe same ratio (67'1 per cent.) 
In 1S32 valvular chimges were noted in iS'l per cent, of 
the patients Buffering from a fiFst attack j in 6(3'G per cent, 
of those suffering from a second attack ; and in 77 per cent. 
of those suffering a third attack and over. 

iTo modify the plan of observation, the heart wB« noted 
ai healthy in ISSO, in coses of a first attack of rheumatic 
fever in 50 per cent., in cases of a second attack 40 per 
cent., and after two or more attacks 20 per cent. In 
1881. the record of "healthy heart" wus in the ratio 
of 37'1, 19, and 22'S per i;ent. in the three claeses respec- 
tively. In 1883 the heart was healthy in 408 per cent, of 
those admitted for a first attack ; in 25-3 of those admitted 
for a second attack ; and in 18*7 per cent, of those who 
had, previouBlj to admission, suffered two or more attacks. 

We may now inquire by what signs the advent of endo- 
carditis in the course of acute rheumatism is declared F I 
ejTcIude those cases which are complicated by pericarditis, 
because those are out of the scope of my subject. First, as 
regards symptomi. These, according to the experience of 
many with which my own observations are entirely in 
accord, are by no means characteristic. Oftentimes there is 
absolutely no subjective sign which might give rise to the 
suspicion that the lining membrane of the heart is becoming 
involved in s serious disease. Tbe course of the rheumatic 
fever appears to be loodifled in no appreciable degree. I 
am aware that some observers have laid greater stress on 
the prevalence of such Hubjectire signs. The late Ur. 
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Sibaon, for inBtattee, atatea that in nearly every one of his 

09 devalopini^ beart oomplioations in acute rbeumatlBm 

1 inflftmmation "pronounced itself by the immediate 

lang-aage of the heart itself, by pain in its region, 

B eipreaaion of the ftuw and its duetj or glaned hue, I 
and by the disturbed breatbin^."" 

Nest, as to tbe phyiicai signs by which the endocardial 
implication is indicated or rendered probable. I believe the 
moEt fceqaent sign to be a^ pralongation nf the first sound of 
the heart. Sir WOliam Gull and Dr. Sutton have noted this 
sign. They say : " Such a prolonged first sound not unfreJ 
quentlj in the conrae of a few days becomes a well-markem 
nitrol bruit. . ■ ■ Italsooccaaiomtlly happens that thefirst) 
Bound is prolonged at the apex, and continues so nittil the! 
patient is almost, if not actually, convalescent; and then) 
this prolonged sound becomes a decided mitral murmur."tl 
Sr. Sibsonmade a similar observation. Prolongation of the 
first sound was noted by bim in eighteen out of twenty-two 
ases of threatened rheumatic endocarditis. J My own view 
a t« the significance of this sign ia that it is due to an im- 
puirment of the valvular element of the first sonnd. The 
curtains o£ tie valve being swollen, tbe flap of their closure 
is rendered less manifest; the ear consequently perceives, for 
the most part, the muscular element of tbe systolic sound. 
The period of the disease at which manifestation of the 
Involvement of the endocardium occurs is an important, 
though a debateable, question. Hayden placed it from tbe 
sixth to the ninth day of an attack of acnte rheumatism;^ 
Fuller from tbe sisth to the twentieth day. Giill aod 



* "Addma in MediGLue," 
{■gelSt. 
t Meiito-Olaniriiiiat Trtmiae 
t LiK. dl., puge 161. 
) " DiBBMNB of Haut KUd Al 
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/ Sutton say, however : " Experience teaches that the heart 
I becomes diseased at the very outset of the rheumatic feyer^ 
\ before the patients enter the hospital/'* and Sibson was in 
Accord with this observation : '* The prolongation of the 
jfirst sound, when present, was generally audible on the first 
J day." I consider that though the prolongation or mur- 
murish character of the first sound may be heard at variable 
periods of the evolution of rheumatic fever, it is very 
common to find it, as the observers last quoted have said^ 
af^Kevery earliest jperiods of evolution of the disease. I 
sliail again call attention to the importance of this observa- 
tion. But even though a distinct mitral murmur be noted 
this must not be taken as conclusive evidence of disease of 
the valves, for it may be due to regurgitation from passive 
yielding of the ventricular muscle. This we shall consider 
in the lecture on Mitral Eegurgitation. 

A prolongation of the first sound or the production of a 
veritable systolic murmur does not, however, constitute the 
only sign of involvement of the endocardium in disease. To 
one sign I wish to call particular attention, chiefiy because 
I want more evidence on the point. I have observed, as 
an early sign, reduplication of the first or of the second 
sound of the heart, and, so far as my experience has gone, 
when I have observed this sign the resulting change upon ' 
the valve has induced, not mitral regurgitation, but mitral 
^tenosis. I have formerly before this Society developed my 
views as to the manner in which such reduplication is 
effected.f And, again, the change may be noted exception- 
ally in the aortic and not in the mitral valve. I have 
observed, during the evolution of rheumatic fever, a musical 



* Medico-Chirurgical Transactions, loe, dt., page 80; British Medical 
Journal, loc. cit.y page 162. 
t Proceedings of ihe Medical Society of London^ vol. V. 




diastolio mtumnt become manifes t at the base of Vbe ^ 

My view is that sacii murm ar is cauae d by tlie t 

« pedanenlatoiYesetet'on dependinff from an ft ortic ei 

TTie next inquiry I wonld make is. Whether is there any 
oaasal relation between the pyrexia of rheumatic fever and 
the CNjcmrenoe of endocarditia ? Wunderlich says: "Car- 
diBJ! complications are by no m.eanB excluded by the abeence 
of fever."* My own eiperieneo ia entirely in nccocd with 
thia stateotent. Again, cases of rheumatic fever which 
manifest byperpyretic temperatures are not accompanied by 
an abnormal proportion of yalvular complications. In fact^ 
the report of the Committee of the Clinic^ Society on 
Hyperpyrena in Acute Rheumatism, states that endocarditiE 
was a little less frequent in such cases than in rheumatic 
fever generaUy.f The concluaion, therefore, ia irresistible, 
that there is no relation of causation between pyrexia and| < 
endocarditis. 

Some authors have considered that there is a relation 
between the severity of an attack of rheumatism, the extent 
of the polyarthritis, and the development of valvular dis- 
ease. I can only say that such is not my experience. This I 
will engage our attention immediately. 

Let as now inquire concerning those cases of endocarditis 
which are not associated with a history of acut« or subacute 
rheumatism. These may conveniently, for purposes of in- 
vestigation, be divided into two classes — (1) those which 
are observed in early life ; (2) those which develop afterl 
maturity. In the latter class are those oases of gradual! 
onset which involve the aorfic orifice, and Bometimes tbel 
mitral, which are traceable to snbinflammatory changes at I 
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the root of the aorta, and degeneration subsequently. In 
these cases the endocarditis and valvulitis are consecutive 
— they have no necessary connexion with rheumatism, and 
their consideration may be conveniently deferred. 

The study of endocarditis as it occurs in the early periods 
of life is, however, at the point at which our investigation 
has hitherto been advanced, a matter of very great import- 
ance. Almost every practitioner is familiar with the fact 
that cases of disease of the valves present themselves which 
have shown evidence of such disease for many years, from 
very early periods of the life of the patient ; and yet inquiry 
fails to elicit that the subject of such disease has ever suffered 
from rheumatism in any form. It is surely a matter of 
importance, therefore, that we should endeavour to learn 
how such disease originates in the period of childhood. 

I have elsewhere discussed this question at some length,* 
and I shall here only call your attention to a summary of 
such points as I think are absolutely necessary to bear in 
mind when we are considering endocarditis with a view to 
treatment. I may, however, cite some evidence supplemen- 
tary to my former lectures, derived from a summary of more 
recent cases prepared for me by Mr. J. A. West, our House- 
Surgeon, and formerly our Begistrar at the North-Eastern 
Hospital for Children. 

In acute and subacute rheumatism in the child, it has 
been considered by West, Eilliet, Barthez, and others that 
the proneness to endocarditis is greater than in the adult. 
Bosensteint has combated this view; he considers 
"the disposition to endocardial affections on the whole 
smaller in childhood than after puberty." My experience 

^ I * *'01iaioal Leotnres on Diseases of the Heart in Children/' Utdieal 
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^ < \ i " Ziemssen's Gyclopeedia,** Tol. vi., page 85. 



31 

entjielf coincides with that ol Dr. West, uid is against 
Boaanatoin, whaaa only recordoil Bigument 1b tluit " ha hat 
repeatedly seen coeas of cheumatic arthritie, evan in chil- 
dren, which were not followed by endooarditiB." TypiiAlI I 
ihaumatic lever ia much Iuhs common in the child than ial I 
theadiilt; the articular manifeatations ara alightur, but ij j 
oonaider the morbility of tha endocardium to be greater./ | 
Of thirty -two oaaea oC acute and subaojUa cheuraatLiTn o^- 
ourrini; in children under tvri>lvD yuara uf age admitted into 
the North-Eaatern Hospital ditring"tTio past three yea ra, 
twenty, or 6^ per cent., presented aigna of endocardial affaction. 
IThe development of endocnrditia, however, in the diild luM 
lfc<oaloaea relation with the other phenomena of rheu- 
fc>/e*erBS intha adult. It may precede, or may succeed, 
IT long perioda, the attack. We meet with ooaea 
"lof endocarditia in cliildren by no means uncommonly 
Iwhera the munifeatLitiona of rheumatiam arc very slight. 
frhera may be no hiatory of aubaj^iito rheumatism, but only 
' alight pains, often deaignated " j^rowing paina." 
fralvillar oomplicationa hare been noted by me in the fol- 
nowing proportiona in the three classes of cases: (a) acute 
1 rheumatiam, forty-a even cases; [6) subacute rheumatism, 
' itwenty-oue casea; {c) rheumatoid pain, eight caaea. 

Again, the manifeatation, or, rather, indication, of rheu- 
matism may bo even slighter atill. t have noted endoJ I 
carditis in ca^a where eruiilions have been the only indiciH 
tiona (it ea they bo admitted] of the rhoumatio diathesis. 
Bocli eruptions are ecmma, erythema (e. drcinatum or «J 
marginatitm), and purpura.* ' 

I I Bat there ore other diaeaaas bestdea rheumatiam in the child 
I "nith which endocarditis stands in close relation. These oro 
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I chiefij scarlatina ani mcasleB. In relation with ecarktjna, 
I endocarditis may occur either witli or without the intervea- 
/tion of articular symptoms. Post acorlatinol rheum atiam ib 
I well knowo, aud beara a close Bimilfirity to ordinary rhea- 
matio fever! associated endoeacditiB is therefore rendered 
probable. Bat I liave shown from recorded easea that euch 
I endocarditia may become manifest after Hcarlatiua, not only 
I withont the intervention of articular pteuoinena, but loop 
I after the period of fever haa passed, and during a time when 
there is no elevation of the temperature of the body, no 
pyreiiu whatever,* 

Again, there is evident proof that endouardttia can arise 
in oloee relation with mcaalea. I have recorded a, case in 
irhich both pericarditis and endocarditis occurred a fort, 
ni^ht after the commencement of oonvalescence from 
measles. At this time a perilous attack of chorea developed. 
There woa here no obvious manifestation of rheumatiaiui 
nor hereditary tendency thereto. It appears to me that the 
tnSuence of measles in predisposing to endocarditis has 
been much under-rated. And, i fortiori, the frequent 
sequence of these diseases, aa observed in children, becomes 
an ftg'oncy, as I think very probable, not only to the pro- 
duction of the endocardial disease, but to acute rheumatism 
itself. To take ejtaraples — 

1. Scarlet fever, measlea, and anbacute rheumatism in one 
yeir ; mitral regurgitation. 

2. Scarlet fever at age of two; aecond attack at eight, - 
fallowed by measles and rheumatoid pains ; mitral regurgi- 



3. Measles at age of two, scarlet fever at thre«; mitral 
regurgitation and aortic obstruction. 
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Of nine other cassB in wliich mcaBlea was noted in the 
previooB history of oasee manifeBtin^ endocardial murniuFa, 
acute and sub-acute rheumatiBin were manifeBted in fonr. 

After nieaales, just as after Buarlatiaa, endoaarditis, or 
pci'icarditiB, or both combined, may develop, 'nltti no aigna 
of pjrexia. 

Excluding all these probable canaes, however, there jet 
remains a very considerable minority of cases 
carditis ia children in whom no traceable diaeaae has led up 
to the valve -deterioration. The condition is only betrayed 
by various morbid conditions, the reaulta or concomitants 
of the vulvular diaease. I have noted tweEty-ssTen of aueh 
cases. They have been marked by (a) disorders of the 
nervous system — hemiplegia, hemiEuneatheBia, epilepsy, 
chorea ; (b) disorders of nutrition — wasting, anemia, etc. ; 
(e) disorders of reapiratiou or circulation— cough, dyspncea, 
or the nsual phenomena of progressive cardiac failure. 

Sufficient is this evidence to prove, I think, that in the 
child endocarditis can arise and progress witliout special 
syrnptome, without pyrexia, without the disturbing influence 
of any acute disease. It may be asked, however, whether 
the form of endocarditis In such cases difFers in any way 
from that which we know as the rheumatic form. The 
answer is given by the post-mortem evidence. There ia no 
obviouB difference from the eaBcntia,l features of rheumatic 
endocarditis, auch as we tind in the undoubtedly rheomatio 
Gubjecls. 

Such ie the evidence — the important evidence, aa I esti- 
mate it — to bo obtained aa to the rise and progress of endo- 
carditis from tbe clinical obaervation of the casea occurring 
in chUdran, It heoomea ns, however, to revert to the 
general aubject, to the disease as it is seen in adults, and to 
inquire whether there are any other diBeaaes with which we 



find endocarditis SBsociated. In many acute foTors, typhoid 
for example, it is bo rare that I consider it most probable 
tliut some other factor must have been in esiBtenca in the 
cases in which it has been obserred. In diphthtria it has 
been said to be frequent. M, Labadie Lagrave has described 
it as occurring in fifty coaes out of & hundred. In this country, 
however, obHcrTora have, so fur as I am able to ascertain, 
noticed no suuh association. Certainly I hare not myself, 
und 1 caunot refrain fcoui concluding that special featurea 
(might it have been a relation with scarlatina F) marked the 
epidemic, the cases of which M. Labadie Lagrave has bo 
carefully recorded.* I cannot help thinking that the term 
diphtheritic as applied to ulcerative or necrosing endocarditis 
has been productive of confusion. 

An sasociation between Heplicffimia and endocarditis has 
been noted, andaJso, as my o >vn experience has con Brmed. with 
puerperal conditions. M. Lancereaux recorded five cases in 
which it was thus observed. " In all theae cases," lie fays, 
" the valvular affection manifests itself with characters of 
striking eimilaritiy ; localisation to one portion only of the 
diseased orifice, eruberant vegetation, terminstion by ne- 
crosis, and ultimate phenomena of infection."f In fact, 
this is a variety of ulcerative endocarditis. 

And now let us approach the question of the patka- 
scuesis oi endocarditis. Excluding Iho ulcerative form, 
wliich we can more conveniently discuss subsequently, and 
the form wliich iseecondary to arterial degeneration (because 
the endocarditis is here due to the inrolvement of adjacent 
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endocBrdiuiu in the Bubinflammatory changes which are on 
SBBential feature in the aortic disease), there remoinH the 
large clasa which mcludee the ezudatire and the scleroua 
forma that I have described. These are, I consider, from 
their clinical and pathological oharactera, to be grouped 
together as tlie rhewmatie form of endocorditia — the / 
■clerons being the chronic form of the exudative. I 

How, I thiidt that our clinical eiperienee has taught us 
tlia,t such endocarditis may arise in an exCremely insidious 
manner, that it may give no evidence of ita rise and progre 
by signs nor symptoma, nor even by ru 
It may probably be in eiiatence at the v 
of au attack of rheumatic fever, and evi 
bability precede it unnoticed (for such may bo the aignifi- 
cance of the muffled or prolonged first sound heard a 
earliest period of such diaeaae). Moreover, it may p: 
■ifter the attack of rheumatia fever, causing gradual in- 
.dnration or retraction of the valve in a patient who may 
:^TS been discharged from treatment aa free from cardiao 
Oomplicat^n. Such is the disease— insidioas in onset, oourae. 
ilHid character — the causes of which we have to consider. 

However occult its origin and course, we must allow that 
the inflammation of the endocardium ia an integral part of 
the rheumatic process, that it is produced by the same 
agency which in many cases, though BOt in all, produces 
jnmation of the fibrous textures of the joints. Such 
anorbid agent is, without doubt, distributed by the blood. 
33ie question occurs. Is it introduced from without or de- 
■Teloped within ? The view of its eitrinaic nature has been 
forcibly ai^ed lately, eapeciaHy by Dr. Maclagan* The 
bypothests is that the maieriea mo/bi which p 



form of malaria, and, As such, is of tbe nature of a living, 
probably a fungoid, organism. Against anch a view la, I 
think, tbe point which I have brought forward as so strongly 
borne out b; observation — that endocarditis ia not a pyrexial 
diseoae. Our knowledge of the action of low organised 
formi upon the living body tells that they give rise to fever. 
It is, to mj mind, highly improbable that proliferating germs 
introduced into tbo blood should cause an inSammation of 
the endocardium, and yet fail to increase the general tem- 
perature of the blood. Moreover, the hypotheaifl fails to 
explain, in my opinion, many of the phenomena which are 
eiplaincd by the older view that the origin of tbe matsries 
morbi is from within- 
Let UB consider, therefore, the second proposition, viz., 
that tbe endocarditis as well as (be other phenomena of 
I rheumatism are due to aperverled retrograde metamorphoiU. 
Tbe evidence seems to me to point to this theory as the true 
one. First we have hereditary proclivity. This, I consider, 
obtains, not only as regards rheumatiam in general, but 
endocarditis in particular. Secondly, proximate caases ; thoae 
,' which I consider proven are sudden exposure to cold, the 
influence oE certain acute specific diseases. What obwac- 
I tenses those acute specific diseases, scarlatina and measles f 
I An implication of the skin in a morbid process in both, of 
/ akin and kidneya in one. All aiich causes have one character 
! in common-production of an impediment to elimination. 
In a large number of instances I agree, of course, that 
proximate causes are not in evidence. In the next place, 
tbe proved conditions of the disease. An extremely acid 
sweat is excreted; lactic acid has been demonstrated 
therein) but it is not proven that lactic is tbe only 
acid thus excreted. Certainly there must be some othei 
agent to communicate the poculior odour whioh 
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persplrstion msnifeBta. Again, tbe orme ia abnormally 
&cid. And the BitIiTa:i which is normally alkaline, 
theamatic oonditionB, decidodlf aoid. Fuitbeimore, the* 
blood is abuormal in tljat it oontaiaa an undue propor- 
tion of an (>xcrementitious product, viz., fibrin ; it ia highly 
What IB not provan, however, is that the blood 
is acid; on the Contrary, ia rhomoatiBm the blood-BI 
alkaline.' At this step of the inquiry, experimental evi- 
to aid us. Dr. B. W. Eichardaon, to toat the 
old theory of Front, that laotio acid ia the pathogenetio 
agent, injected a solution of lactic Sicid into the peritoneal 
carities of animals, and found afterwards undoubted evi- 
dence of tie productiott of recent endocarditis in the valves 
of the right aide of the heart. Theae observationa have 
betiil oonSrmed by Bauch, but the conclusion that the laoUo 
aeid is the vera causa of the inSammatiou has been oon- 
teated by Eeyher on the ground tliat endocarditis is ci 
in dogB as an idiopathic diseoae. I thinlc we may readily 
dismLBaaoch an objection, from the fact that Dr. Bichardaon'a 
obaervationa give convincing proof of a recent inflammation 
as from an irritaat cause, and they have been confirmed by 
eridence, which, though clinic&l, is also eiperimentul. Dr, 
Balthazar Foster baa shown that in one case, after in jjeation 
-of lactic acid in the humaa subject, phenomena in all 
respects corresponding with those of acute articular rheu- 
tnatism were produced; "they came on when the acid was 
taken, and ceased when it was discontinuiid."t 

This evidence, I tnlie it, valuable as it is, is illustrative 
and analogical rather than direct and dogmatic. For me, 
at least, it shows that Inotio acid can be an agent in the 
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pTodaction alike of rheumatiatn and of endtxarditiB ; liut it 
does not prove that it is the only agent. We have no proof 
tliat the free Eicid eiista in tha blood in the disease, but 
yet it seems ta me that ws have full and snfflcient proof that 
the normal rutrogradu metamorphosia is greatly altered j 
that the blood is changed j that in the course of mstaboliam 
many prodncU are formed, witi the result that lautic and 
other acids are excreted in abondBcco. Sufficient, this, I 
think, for our preeent purpose. Is it not probobte that the 
pathogenetic agents are many — I mean, that there are nume- 
rous producta between fibrin on the one hand, and the ex- 
creted morbid acid on the other, capable of giving the 
irritating impulse? 

One step fijrther in this inquiry. The rSle ot tha ner- 
vous system in this connexion may be a very important one, 
and we may ask whether there may not be a portion of tba 
central nerrous system specially concemed in the control of 
the chemical processes of metabolism, juat as there ia pn>< 
bably a centre which regulataa the temperature of the body. 
Dr. F. W. Latham has advanced the theory that there ia 
such a centre— that such a centre may he disturbed by 
external cold or by fha accumulation of lactic acid in tha 
blood. So he considers that the phenomena of rheniuatisni 
■nay be induced by an intra-spinal change, just as the 
arthropathies are induced in locomotor ataiy. And if tha 
disturbance of such centre involve also the neighbourhood 
of origin of the vagus, cardiac, pulmonary, or pleuritic com- 
plications may ba developed.* 

I must now approach another part of my subject, and 
inquire concerning thu effii^cy of extant methods of treat- 

• •' Some Polnta In the Fitholdgf and Treatmnit of Amts liheunUi- 




ment in legord to rheanatic endoi:arditia. It hsa beaa 
claimed of almoat all metlioda of treatment of rheumatism 
that bare been advocated that they have been inatrumental 
in controlling or preventing the cardiac oomplicationB of 
the diaeose. The individual experience of obeervera hai 
been cited agaia and again to point the efficacy of thia or 
that reniedy or method in mitigating the chief danger of 
rheumatio fever. Yet proof of such vaunted efficacy haa 
n been found to be unsatisfactory, and it may be confi- 
dently asserted that no antidotal treatment ia yet inown — 
that we have, for instance, no drug which can influence 
endocarditis aa quinine inQueneea ague, or aa mercury and 
iodide of potaaaium influence syphilis. The discussion, 
3 ably Buatained ia thia Society during the last aeaaion, 
which haa been fully reported, haa put the cLiima of various 
forma of treatment of rheumatic fever to a numerical teat. 

The results of treatroent by rest and mint-water, by 
alkalies, by bllatering, and by admiaiatrntion of salicin and 
ita compounda, were compared, and it ia fair to assume thiit 
if any agent other than these had been eMcient in the treat- 
ment of rheumatic fever or of endocarditis, evidence would 
bOiVe made thia apparent. The reault of the diacuaaiou, 
which it is unnecessary to epitomiee," was to show a 
atronfc concurrence of testimony to the effect that the 
adroiniatratioQ of aaJicin or the aaUcylates decidedly re- 
duced the auffering and the fever of rheumatism, but in no 
marked degree influenced the development of endocarditis 
and other cardiac complicationa. Primi facie thia aeems 
to be a sttange conduaion, for one might imagine that an 
agent that subdued so decidedly the pain and fever 
which must oontributa to disturb the heart, t 





no prouonnoed effect upon the rhenmatio procoaa within 
ths heart, irould, with great piobabUity, inSaence for 
good the inflammatory process in pericardium as well 
as endocardium. The coaclusion ia forced home, bow- 
eTer, alifee by individual experience — for we find that 
pericarditia and endocarditis are shown by physical 
sigoB to arias and progress in patients who are fully 
under the salicin treatment — and by statistical inquiry 
from krge numbers of oases treated by the salicin com- 
ponnda compa.red with those treated in the pre-sa,licylia 
era, such as has been carefully followed out by Dr. QUbart 
Smith.* Dr. Slaclagan, to nhoni the profession and the 
public are indebted for the introduction of agents which 
have, at any rate, been proved to contribute to the comfort 
of suffering patients, himself allows that the hopos that 
they would ward off cardiac oomplicatioas hove not been 
realisoi.t He considers the reasons for such failure to be 
~-{l) that endocarditis has often begun in an attack of 

I rheumatiam before the sufferings of the patient have bean 
so pronounced as to call for treatment ; (2) the inflamed 
endocardium can neTer, from the incessant motion of the 
heart, be placed in the condition^ of rest which are necessary 

1 for cure. I endorae both these propositionsi and will add 

I to them. 
\ To put the matter clinically or practically. We observe, 
let ns assume, a patient in a £rst attack of rheumatic ferer. 
He presents (A) a murmur iudicating an endocardial com- 
plication. I think I must have convinced you tliat such 
endocarditis may bave arisen not during the attack from 
which he is at present suffering, but from the disease acquired 
insidiously at some timo previously. It is obvious that any 
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remedy irould fail to influenoe the cardiac complication is 
each a class of oaaes. Or, (B) a modificatioa of sounda 
Actual ByBtolic murmur developing at tlie apex makes 

aspect the present riae and progrosa of endocardial inflam- 
mation. But such inaj have hod its commencemeat long 
before the advent of the othec symptoiaa, for no sign will 
betray the gradual ai^elling of a valve. A enollea vBlve is 

neecBaacil; incompetent. On tho other hand, a verilahla 
^stolic murmlli' at the apex ia no conclusive proof of endo- 
carditiSj for it mftj be due to adynamia of cardiac muscle. 
Here, then, is a double source of fallacy in the Htatiatica of the 
oordiac complications of rheumatism. Or, (C) the patient 
manifeeting no evidence of valvular impairment is at the 

lination of his attack of rheumatic fever discharged as 
free from cardiac trouble. Sir W. 0uU and Dr. Sutton 
bare said that " if the patients pass the first few days of the 
rbeumatia fever without the heart becoming involved, then 
they do not contract heart diseaae during the later part of 
^e rhenmatic attach."* I9 such a conclusion justified ! 
I think not. A valve may be infiamod and give no evidence 

noora-petence ; tho patient may he discharged and show 
no aignfl of oardiao troable, but a slow process of shrinking 
or aclerosia may be going on, and when the patient next 
presents himself there may be undoubted evidence of endo- 
oardiol mischief. This 19, I consider, by no meana of in- 
fcequent onourrenoe, and 13 one reason why a aecoad attack 
of rheumatic fever is attended with such notable numerical 
evidence of au increBsed ratio of cardiac complications. 

For such reasons as these I think it impossible, the 
lonrces of error being so numerous, that we can get from 
■taiistiaal inquiry satisfactory evidence as to tho eSoocy 
of different plans of treatment in warding olf endocardial 
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disease, and I dissent from those who hold that a remedy 
which is efficacious in the treatment of acate rheumatism 
ought to show^ on numerical inquiry, a favourable influence 
on the correlated heart disease. I consider the treatment 
by salicin and the salicylates, even though no good results 
are manifest as regards cardiac complications, to be the 
most favourable to the patient of all forms of treatment 
hitherto known. 

In such case it may be legitimately asked whether I 
adopt an altogether pessimist view of the treatment of 
^endocarditis. Can nothing be done ? My answer is — Much* 
fbut it must be in the direction of preventive treatment, 
\ My own experience is strongly towards the conclusion that 
endocarditis is more prevalent, as well as more extensive and 
severe, among the poor than among the well-to-do. This 
question is one that might with advantage be put to the 
numerical test; we greatly want the evidence of the family 
practitioner to compare with that afforded by our hospital 
statistics. The predisposing causes to the advent of endo^ 
carditis, which, as I have shown, can arise without the inter- 
vention of obviously rheumatiq phenomena, are most pro- 
bably — (1) exposure to vicissitudes of temperature ; (2) an 
irregular and improper dietary. These are the impulses to 
a perverted nutrition, resulting in the retention within the 
blood of those ezcrementitious products which we may call 
"the rheumatic poison." Attention to the clothing and 
proper feeding of infants and children constitutes, in my 
mind^ therefore, the treatment of first importance as regards 
endocarditis. There is no need nowadays to insist on the 
value of preventive treatment as regards the zymotic 
diseases. This is well recognised. Is it not quite as im- 
portant as regards the subtle disease we are considering P I 
would, whilst recognising the difficulties of such proceedings 



•trot^If [ceaommend the periodic medical ezaminatioa of 
eliildreii, even though they preaeut no obvious signs of 
diaeese. 

\0f no leas importance is the treatment in regard to tba 
li^motic diseaaes which are correlated with eodocorditia, yir., 
■ckrlaCioa and mensIeB. The subject of an attack of scarla- 
llina shoidd be watched with great care for long periods after 
leonvi^eecence. Moreorer, the slightest sign of throat-ailment, 
jespecially with children, should be looted upon with suapioion. 
(I hare no doubt whatever that in a, large number of inatanoes 
nlGeratiTe tonsillitis of zymotic type occurn in children nn- 
[lloticed and unknown, and that in many such a renal com- 
plication is instituted which is aUo neglected. The rise of 
•ndocardi^ in sach. a case is, as I have said, not during 
{the period of fever. I do not recognise the influence of 
laiorbid germs in directlifoccaaioningthe inflammatory change 
lin the valves ; but subsequently, such may be developed even 
IthiOT long periods. The teaching I would enforce, thete- 
jtbre, ia that the subject of scarlatina ot of the allied forma 
oE throat^sffeotion should be watched, protected, dieted, and 
Beated for periods much longer than is now usual. And as 
V^ards meaaleB, there is, autortunately, a widely spread ton- 

fcay to regard this as a very slight ailment that requires 
e or no treatment. Experience teaches, however, that 
ot only the immediate precursor of broncho-pnen- 
frequently, and heart diseaso occasionally, but that 
It eFEects a deleterious change upon the powers of nutrition, 
Vhich lasts, aa iu the case of scarlatina, for long periods. 
The subsequent treatment, therefore, of the subjects of 
should, in my opinion, be much more protracted 
9 at present. 

Such is an outline of what I consider the common-sensa 
beatment of the first causes of endocarditis. During its 
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rifle BJid p[0(p%Ba in an attack of rheumatiEm, I prefer the 
treatment b; aalicin or tbe salicyliLtes in suffiaiont doaea 
(uBUftUy gr. XI. every two, three, or four hours, till sub- 
ndenoa of the pain and pyrexia, and afterwarda the same 
doee thrice or twice a day). From the evidence of Dr. 
Isambard Owen there is a good case in favour of combining 
with thifl the administration of full Idoses of alkalies,* 
Vesication by application of liq. veaieafeDrius in the left 
axilla 1 think also of service. 

It now only remains for me to allude to the clinical signi- 
ficanue of ulcerative endocardilii with regard to indications 
for treatment. It happens sometimes that this affection 
nrisoa and runs ita courae with littlo or no evidence that 
the endocardium is affected. Such coses often present a 
strong resemblance to typhoid fever. Henoe treatment is of 
no avail — the diseaae ia uniformly fatal. By far the moat 
frequently the disease is engrafted, as it were, on chronic 
disease of the valves. It appears to me that such cases am 
be divided into two claaaea— the infective and the non- 
infective. In the infective oaaes there are extraordinary 
disturbances of temperature, multiple emboli, septicieinio 
signsi or evefiabsceaaoa. It is in such that micrococci are dis- 
covered. I believe them to ba associated with some subtle 
zymotic influence, or a virus, oa in the puerperal cases. It ia 
not that the micrococci induce the endocarditis, but they 
complicate the already existent endocarditis by bringing 
about necroaia of the diaoased tissue. In other cases, though 
nearly all are characterised by embolism, the proof of in- 
fection and, as I think, the probabilities thereof are waiting. 
In a case lately under my care in the London Hospital 
there woa no marked pyrexia whatever, the temperature 
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never exceeding 101° Fahr.^ and for the most part keepinfif 
doee to the normal. I consider it most probable that in 
some such cases the ulceration is induced by mechanical 
causes. Drs. Wilks and Moxon have pointed out that a 
great mass of vegetation may «ause ulceration of the heart- 
wall by direct pressure or a fibrinous clot swinging in the 
blood-current> and may^ coming sharply into contact with 
the muscle^ so by friction start an ulcer.* In like manner^ 
I think it very probable that a weighty vegetation or mass 
of vegetations upon a valve may^ by agitation in the blood- 
current^ so disturb the nutrition of the endocardium which 
constitutes its base as to start the process of necrosis. 

The treatment of ulcerative endocarditis when once esta- 
blished is hopeless, but the lessons taught by a study of the 
cases are, I consider — 1. That more than ordinary care 
should be exercised to keep the subjects of valvular disease 
of the heart from possible sources of infection ; 2. That any 
threatening of endocarditis should be treated by the most 
perfect physiological rest attainable; 3. That nutrition 
should be sustained to the highest degree practicable. 
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Lbotdbb II.— mitral EEGUEGITATION. 



UORBIS ANATOUT — MlTBAI. BEOURaiTATION IN AXMIHA^ 
IN NeUBOSES or ted SiHF&THETIC, is Actrn FSfSSBr 
US BHEDMiTIHM, AJTD IN COHDrTIONS OV HlOU AbTBBIAL 

Tension — Tbeatmknt to Eestobe Coupknsation — 
BiQiTiLiB — Belladonna — C asc a — Caff kine — Cohtal- 

LABIA MiiALIS — MOBPHIA — AlHALIEB, ETC. 

I HAVE to aafc jnjur attention to the Bubjecfc of the treat- 
ment of rarioua couditiona of disease aaaociated with & 
certain imperfection in the mechaniBm of the heart: — aa 
imperttstion of ciosureof the left auriculo-Tentrioular orifice 
at the time of sfstole, occaBioning the reQux of a portion of 
the ootttenta of the left ventricle into the left auricle, the 
mitral faire being inadeqnate to close the oriftee. 

Pathological anatomy teaches that auch. result may be 
brought about by seveial yarietieB of morbid change ; — 

1. By dilatation of tha left ventricle without BtructunJ 
disease of the ralvo. So the free borders of the curtains 
are drawn upon by their circumferential attacbmentB, and 
prevented from a perfect apposition in Byatole. 

2. By the changes in the valve- curtains, the tendinous 
oordfl and fleshy columns induced by endocarditis, and the 
proceaa oonaeoutive thereto. Vegetations about tha orifice 
may prevent ita perfect closure. Or the valve being 
thiokeoed, its segments may be imperfectly coSpted. Or 
curtains, corda, and coluumsi aay or all, may become 
■hrunkeu, thickened, fibrous, or cartJlaginoUB from sclerous 
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«hange. Or from deposit of earthy gaits, the vaXve and 
orifioe may be hard ftitd calcaieons. 

8. The vttlTB- curtains, corde, or columns maybeoome rup- 
tured, and therefore in^^ompetent. It bag been aiippoeed 
■tiiat this may occnr from Hodden atrain in a healthy heart ; 
bnt Drs. Wilka and Moxon have jiven etron^ r 
the conclnaion that there must have been some dilatation, at 
least, of the left ventricle previously. They conaider that 
this aj:cident ie not of infrequent occurrence, and say — 
" The snapping of an overstrained mitral tendon in a dilated 
heart we believe to be a relatively very commOD cause of 
severe heart-disease, converting tie very bearable trouble of 
A moderate diLitation into a hopeless disablement."* 

4. Patches of atheromatous disease may be observed upon 
the valve, irith consecutive degenerative change, rendering 
it inadequate. 

6. Portions of the valve and the surrounding structnrei 
may be destroyed by ulceration. 

Such are, in brief, the changes which are observed on poat- 
uortem examination to render perfect cloerure of the left 
anriculo- ventricular aperture impoasible. 

Mitral regurgitation is, however, not to be wholly inte^ 
jireted by pathological anatomy. It is to clinical investigation 
that we must chiefly look for guidance. We ask ourselves, 
first, from what sign observed in the living body do we 
infer that the mitral orifice is incompletely closed in systole f 
The answer is, that there is a consensus amongst observers 
that a. murmur heard with the first sound at the apei of the 
heajt, localised at this point, conducted externally towards 
the left axilla, or to the back in the neighbourhood of the 
angle of the left scapula, indicates that there is 



B. condition permittiog regurgitation into the left auricle. 
The eign is almont, though not quite, pathogtiomonio. The 
only condition with which it is likely to be confounded ia, 
in mj opinion, pericardial roughuning at or about the apex. 
I have never known a difficulty about the differential dia- 
(pioaiB in the cose of adulta, bat I have observed sucb. diffi- 
culty ieveml timea in nhildren. In oaiea of children I have 
i<eppatedly said that the quality, character, and situation of 
a systolic apical murmur will not declare with precision 
whether there is eiocardial or endoimrdlbl disease. My 
House-Physiciana at the North.Eastem Hospital tor Chil- 
dren have observed this with me. A murmur which boa 
been aauribed to mitral regurgitation by competent ob- 
servers has been proved on poat-mortem examination to be 
due to roughening of or fibrinous exudation on the peri- 
cardium in the neighbourhood of the heart's apex. 

The difficulty of diagnosis is, however, an infrequent one, 
and we may conclude that in a vast majority of esses 
the existence of a murmur having the characters which I 
have mentioned, indicates a condition of mitral regurgita- 
tion. 

Combined clinical and neoroscopic obaervation, however, 
noon conrincea us that in certain casea, wherein ne have 
determined frotn such physical sign that mitral regurgita- 
tion existed during life, no lesion whatever indicating inade- 
quacy of the mitral valve to close its orifice has been dis- 
covered after death. Moreover, in some cases where we have 
not only observed the sign mentioned, but where the whole 
category of signs, symptoms, and consecutive changes which 
experience haa taught us to associate with mitral inadequaoy 
haa been present, the autopsy has demonstrated no deter- 
minate lesion at the orifice. 

It will best serve a practical purpose, I think, U we ditM 
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tbe cases ia -whicti tlie aigOH iadicating mitral regurgitation 
aiB evident, iato clinical groups, diacuseing the 
the collateral phenomena upon treatment in each 
We shall thus consider the casoa juat as vie meet with them 

I. A cose presents itself, roanifeating signs indicating 
mitral r^urgitation in the subject of marked an<EiniB. 
We hare to inquire whether or no there has been antecedent 
disease leading up to organic change at the mitral orifice. 
Snppoaing snch signs are not in evidence, have we a right 
to assume that actual mitral regurgitation caa he induced 
by the condition of anamia without concurring causes ? The 
anaver is, in my opinion, undoubtedly in the a^mative. 
In cases of anteoiia and chlorosis a murmur ia sometimei 
heard exactly in the site of that indicating mitral regurgita- 
tion. I have observed not only thia sign, but all tho 
conciiTTing signs of cardiac failure, in a woman who suffered 
from excessive periodic hsemorrhogea per vaginam, oaaociated 
with uterine fibroids, 1 woa called to such a case (Mrs. E., 
aged thirty-nine), manifesting severe djspncea aaeh aa one 
meets with in cardiaa disease, eitensive udema, and a loud 
systolic murmur heard at the apex of the heart. Tha 
patient waa very antemic from copious hiemorrhage, tha 
canse of such hemorrhage having been diagnosed by Sir 
Spencer Wells to be uterine fibrosis. With care, rest, and 
suitable treatment, she recovered from all the symptoma 
denoting cardiac diaease, and the murmur wholly dia- 
appeored. This I consider to have been an instance of what 
Profeasor Balfour tms termed " curable mitral regurgitation." 



In the disease kn< 






to find an apex -systolic 



)e perniciovt anwmia it H 
rmur. Such was noticed 



n fonr of eight cases recorded by Dr. Byrom BramweU. In 
me an observer had diagnosed the case as cardiac dropsy 



tmrn mitnl inanfficienc;.* In Uiree caaea recorded bj mj 
colleague, Di. Stephon Mackenzie, an apex-B;stolic mormnr 
wai noted. Though in many at mich caaes the murmnni 
ure heard at the bMe of the heart and over the aite of the 
pulmonary aj'terj, they are, aa Dr. Stephen Ma^ikenzie has 
Mid, ■' Bometimea ioudeat at the apex of the heart, condunted 
into tba axilla and heard at the angle of the left acapnia. 
It IB remarkabte how loud and harsh these bruita somel'ime* 
are."t 

A eeriea of phenomena Htrictly nnnlogouB tji thoae JDst 
mentioned as occurring' in the human subject can be induced 
in animals by copious bleedings. Dr. Donald MaoAUater 
sayB : " When an animal ia bled till it is feeble, a mnrmnr 
indicating regurgitation from the ventricle is heard vith the 
heart-Bounds. Toa may inject a. proper saline solution to 
make up the normal quantity of circulating fluid, but atill 
the regurgitation occurs. As the animal makes blood again, 
ao that ita muscles are again properly nouriahed, the mnrmiir 
disappears, "t 

And now, assuming that in these casea there is a veritabla 
regurgitation, bow is such broagbt about f The explanation 
IB, I think, given by the careful eiperimenta conducted by 
Ludwig and Hcaae at Leipzig, which have been admirably 
■ummarised by Dr. Donald UacAlister.^ The mechanism 
for the closure of the left a uricalo -ventricular orifice does not 
reside in the valve alone ; the surrounding muscles of the 
TBUtricle have an active share not merely in Boating up the 
Talre-curtains, but in reducing the ai^e of tbe aperture 
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which theu Talve-curtains have to clone. In Dr. Hao- 
Alieter'B words : "As systole begins, the maaales Burround- 
ing the ostia contract j and preflently, instead of the roond 
gaping orifices of diastole, the valvee have to close oval and 

compressed ones The base muacles do their share of 

the work of closure, the valvea promptly complete it." 
When the muscles ot the base aie enfeebled, ae in the case* 
■which we hare been considering, the Talve-curtains ara 
ioBiifficient te close the orifice becauee such orifice is wider 
than iuubI. It is not that the aperture is dilated, bat thajt 
it ia insufflciently contracted, the aid of the muBclea which 
normally produce sach contraction being lost. 

Regnrgttation may result, therefore, from feebleness of 
muscle, and restoration to the normal may occur with 
improved nutrition ; but it must be recollected that per- 
sistent anEemia or repeated blood-lettings (ae shown by 
experiments oq animals) will induce a fatty degeneration 
of the heart-musele, a morbid condition wliich may bo 
irrecoverable. 

I thinh it will be agreed that both for prognosis and treat- 
ment it is important that we should be able t« make the 
diBerential diagnosis between a regurgitation due to feeble- 
ness of mnscle, the result of anEciuia, and organic disease at 
the mitral orifice. I will suppose that in a case of anaemia 
presentii^ a systolic murmur at the apex tbere is no evi- 
dence to lead ns to suapeot previous valvular disease, and no 
Ijatory of rheumatism. It may be, however, that the ro- 
(p^tation is not from adynamia of the ventricle, but from 
an endocarditis of insidious origin, such as I have previously 
described. Can we rely for guidance on the physical signs? 
I will mention an illustrative case. I was called a short time 
ago to a patient at the London Hospital, who was 
after the preliminary examination, to be suSeriug f i 
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diEease. There waa a loud apei-Bjatolic murmur, typical of 
mitral regurgitation. On delineating the outline of the 
heart by percuasion, however, I noted that there waa no 
notable dilatation such as one would expect to find in organic 
heart-disease when failure waa imminent; for the patient 
waa estreinely ill. Noticing the very marked pallor, 1 huh- 
pected that this might be a case of idiopathic pemicions 
anaemia, and in confirmation of this view I fouad the (undua 
ocnli atudded with abundant luemorrhageB. I have no 
doubt, both from these reasons and from the clinical history, 
that this was a case of mitral regurgitation in as80<!iatioD 
with pemiciouB amemia. Unfortunately, the patient bein^ 
a Hebrew, an autopsy was not performed. I would inaiat, 
therefore, on the value of deiermmiitff the autline 0/ lh« 
heart by percauion as a meana of differential diagnoaia in 
these caaea. In ansmia, as I have obaervad, the heart is not 
notably dilated.* 

In the case I have mentioned as occurring in coniunction 
with immorrhage, I found the determination of the itntion 
tn the arterial pvlae to be a very important means of dif- 
ferential diagnoaia. In advanced organic mitral diaeaae — ■ 
when, for example, as in the caae cited, dropsy and eitremft 
cardiac dyspnraa have supervened — the arterial tension is 
usually low (Fig. 3). In the oaae mentioned I found tlie 
opposite indication — the tenaion, aa ahown by tbasphygtoo- 
graphic tracing, waa rather high. It is an uneipected thing, 
as Br. Broadbent has pointed out, that " in a disease such. 
as chlorosifl, characterised by debility, there should be high 

* Dr. A.llbutC hu found that in progiailre pernldoiu Hnwmia tfa* 
beut Is Dgt dllACed, but limplf HtTOphtc. Dr. Tbeodon WiUUaw bu 
obwned tbat nme oudiu hypertruph]' ofUn toUowi sniemiB. h ut dilatatloD 
is nut flTidencsd. {O/. iiKuwioa on Pro(e«»or B»lfour'« pipor, "Aipl> 



ftrterial teiuioa : bat Buch ia the fact."* ATy experience is 
intitis particular entirely in accord with Dr. Broadlieiit'B. 

TheHe two fligna, therefore— an area of cardiac dulness 
not perceptibly greater than the normal, and a heightened 
tendon in the ayatomic arteries, — I consider to be of the 
greatest importance in differentiating in a very ancemic 
patient between organic disease at the mitral orifice and 
incomplete closure from adynamia. 




Lria. 8.— Cardigram ami aphyemoi!™"! in ji cjup of nilvanced mftrsl 
dlflease, with free regorglt&tLon. 

Ab regards treatment, such, differentiation ia important 
for I have never tnown, in the claaa of caaea we are now 
conaidering, any marked improvement follow the adminis- 
tration of the asnal cardiac tonica, such aa digitalia and iron. 
In the caaea attended with hieraorrhage, it is, of course, of 
the flrat importance to arreat this at ita aource. Best, anct 

e administration of aaaimilable food, are no leaa important 
indications. In this connexion I may call attention to the 
great value I have observed to attach to suppUvientary 
aitimenlalion by the reclam in auch cases. I have long tried 
the plan of naing defibrinated ox-blood for a nutrient enema, 
aa advocated by my friend. Dr. A. H. Smith, of New Tork. 
In comparing reanlta, however, with thoae in which artifi- 
dally digested food has been employed, I consider that the 
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'balance of evidence ia in favour ot the latter plan. I bftTa 
had prepared mixed peptone enemnto — beef, milk, and fan< 
naoeouB food— which hare been proved to preserve in per- 
fectly good condition for long periods. These have the 
advantage of being available at a moment's notice, it being 
-only needful te render them diffluent with warm, water. 
From two to tour ounces are injected slowly into the rectom, 
and repeated every three or four hours. In many caeas I 
liave caused to be added the dried oi-blood (lanfruii tovtnui 
.aesiceotm), in the proportion of a drachm to the ounce. I 
have lately, howerer, adopted a simpler plan with good 
results — neing, instead of peptoned food, equal parts of warm 
milk and cod-liver oil as a nutritive enema. 
, In the treatment of cases ot idiopathic anremia, I have 
found DO drag-treatment bo efficient ae the administration 
of arsenic {Fowler's solution in small doses, gradually in- 
creased). I have observed, as has been recorded by others, 
complete recovery with the disappearance of the cardiac 
murmur under such treatment, combined with rest and 
careful nutrition. 

It has been supposed by Naunyn, Balfour, and others that 
actual regurgitation through the mitral orifice is in exist- 
ence in cases where a systolic mormur is observed in the 
second left interspace near the border of the sternum. I a» 
far from convinced that such view is correct, and prefer to 
adhere to the opinion that such murmurs are generated 
usually in the pulmonary artery. A coosideration of this 
debateable question is unnecessary here, as I am dealing 
with those conditions in which observers would generallj 
agree that mitral regurgitation was undoubtedly indicated. 

II. We will now assume that a systolic apei-murmor is 
present in a patient showing signs of a n«uron> c/ Ike 
cervical sympathoiio. It bos been frequently noted that 




f at tlie apex has eziEted in the subjects of ex- 
OphthalniiQ goitre (Gravea' or BasedoiT'B diseatte) ; fet, oa 
post-mortem examioation, no disease at the mitral orifice 
has been discovered. In tbese cases annmia may be present, 
but not of necessity. It is not caasally related with the 
' p''^''0'''B''^- Oi^ooic heart-disease may co-exist, bat such 
I wiucidence is rare. It is intporljuit to recognise — especiaUy 
I with regard to treatment — that in the subjects of Gcayes' 
disease mitml r^ui^itation ocoora withoat valvular lesion. 
I now wish to draw attention to a point with reference to 
this cniiouB affection, viz., that, as I have myself obserredr 
the triad of symptoms— the protrusion of eyeballs ; the 
thyroid enlargement j the paroiysmally disturbed, rapid, 
palpitating heart — can be disunited ; and we may observe 
n a given case a imioa of two of the groups, or even one 
i gronp alone. For example : I Litely brought before the 
■Ophtbalmological Society a patient manifesting pronounced 
W ■xophthalmoB without thyroid or cardiac symptoms. I 
i luive lately seen in consultation a case manifesting only 
I fhe oardiao phenomena, the heart's action being very rapid 
Ipimd the paroxysms of palpitation extreme. Again, I have 
lately observed the case of a lady in whom there is a- 
oombination of the cardiac and thyroid symptoms withoat 
exophtbalmoB. In each of these caaes there was a history 
of shock, mental anxiety, or nervous exhauHlion as a proxi- 
mate canae. In the last case the cardiae trouble was severe 
l)e8idefl distressing paroxysms of palpitation a loud id urmur 
vas manifest at the apex, and extensive <£dema supervened. 
In fact, the cose closely resembled one of organic mitral 
diaeue. There can be but little doubt, I think, that in 
ihese cases there is disorder, if not disease, of certain ganglia 
of the cervical sympathetic. The record of fatal cuics in 
which such disease has been actually demonstrated is now 
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tolerably exteusive. TronBiean, Craiae tuid McDonald, 
Reitb and Bhiagleton Smith, have recorded caaeB in which 

(some oC tlie ganglia (uanallj tlie interior corrical) bave beea 
enlarged, atrophied, or deKenerated. Such observations 
have a distinct bearing on treatment. In the cases which I 
have seen, ordinary tonics and digitalis have been of vsr; 
, little benefit, but great improvement has followed golvanisa- 
Uiolijif the cervical sympathetic. I have employed thejwn- 
tinupiis current, from twenty t» forty elements (Ldclanehe). 
One pole may be placed behind the lower jaw in front of 
the Bt«rno-maatoid, and the other either at a corresponding 
point of the opposite side, or at the nape of the neck right or 
left of the vertebra prominens, or above the sternum at the 
' inner edge of the insertioa of the stemo-mastoid.* 

III. I now turn to a third group of cases, and aaaume 
that the indications of mitral regurgitation are manifest 
daring the evoltition of certain fevers. In the course of 
typhoid fever, foe eiample, a e^tolic murmur may be dis- 
covered at the apex. There is no history of its existence 
before the attack, bat it has arisen during the course of the 
disease. M. Hayem has especially studied these phenomena. 
He says, " In the course, or at the end, of the second week 
there arises, in a certain number of patients, a bellows mur- 
mur with the syatole. At the time of its first appearance 
this murmur may be soft and of little intensity. Its muci- 
mum is at the apex in the neighbourhood of the nipple, but 
it is prolonged towards the base, becoming feebler there. 
Oft«n this bruit has an intensity and roughness equal to 

* Buoli treatment lias been recorded aa Aucceufol b; von DoaBh, 
ChTosCak, UorltE Merer, Boleaburg, Quttmuui, Remik, AnDon*, sua 
□then. Cf. AltbaiUi " Uedii»1 ElliKtrlail)'." Ibird edition, pagn IW 
ai K^., SaS, en -, Hayden, " Diiwuea of Heut ud Aorta," pagei ICSO 
(I icq.; ADCODa, aiomalt Vcnelo icllt Scitnu Unticlit {Sritiah MiH 
/oBffloi, June I. IBia, paffe 7«J. 



fCgoniQ mumiin; or at first of only alight intetiBity, it m&j 
become loader, and make on.e believe in the existence 
«f endocarditia. Moreover, it may vary in intensity from 
dftytoday, or may become modified bya change of position of 
the patient, as one may observe when auscultating in the 
lying and sitting positions alternately."' In typhoid 
fever, therelore, it may be an important question as to the 
nature of such. a. luurmur, and its bearinp on treatment. 
The clinical evidence ahowa that in the eourae of the fever 
nnrmur changes its site and fades away, and that it 
may be accompanied by reduplication of heart-sounds and 
<li0tarbances of cardiac rhythm. Thus, in the case of a yoang 
bdy aped nineteen, obaecved by myaelf, there appeared, 
<tn the eleventh day of typhoid fever, a soft systolic mur. 
mw, left of the sternum, at the third coato] cartilage ; on 
the thirteenth day the bruit extended nearly as far as the 
ftpex; OB the fifteenth it reached the apex; on the 
■eventeenth it was right of the apex, and there was re- 
fiuplicfttioa both of the first and second sounds j on the 
nineteenth, twentieth, and twenty-first days reduplication 
of the first sound only was heard, the murmur having 
disappeared. 

The murmur, therefore, is an evanescent one. To what is 
it due F The changes are, according to AI, Hayem's observa- 
tions, not in the endocardium nor pericardium, but in the 
mnscle of the heart. In fatal cases the muscular fibres 
present a granular and fatty degeneration, or a special 
torm of iiifreoui degeneration ; the areas of morbid change 
ace disseminated in an irregular manner here and there 
tliTonghont the cardiac muscle. There aro, besides, a, 
multiplication of the mnaculor nuclei and aggtegntion 



of cellulai; elements. In fact, the disease is a fonn I 
myocarditis. 

It is, I ehinb, sufficiently proven that t 
BJonally heard at the apex in oases of typhoid fever is dua 
to regurgitation on account of imperfect appoaitioa of 
the valves of the left or right sides fcom enteeblement, by 
disease, of the muscular flhres in certain areas of the heart- 
wall. It does not appear that the occurrence of such mnr- 
tnur renders the pTD|rnosis more grave ; bat sudden death, ia 
all probability from myocarditis, may occur ia typhoid with- 
out any special evidence of direct cardiac impairment pre- 
viously. Its eccurrence, however, should make us watchful, 
and cases presenCiug any of the phenomena indicating 
myocarditis in typhoid should be observed, and treatod with 
a view of preventing subsequent dilatation. 

Analogous myocarditis has been described in variola (by 
MM. Deanoa and Huchard]," and in severe forms of inter- 
mittent fever aa observed in Africa by M. Vallin.f 

It is obvious that a recognition of the nature of tha 
alteration which produces a mitral regurgitant murmur in 
the cases we have been considering must have an important 
bearing on treatment. We need not foar that endocarditis 
has arisen as a complication, nor have we to debate as to 
an aoti -rheumatic plan of treatment. The indication is to 
keep the disturbed muscle of the heart as tranquil as pos- 
sible, and of course to promote as good a nutrition aa the 
oircnmataneeB will permit. 

IV. I now come to the fourth group, and assume that a 
murmur indicating mitral regurgitation is observed in the 
subjects of acute or lubatnle rheumafum. Attention has 

• " Sea Camplicatloiis Cardliquea dam U lYoriole, et notammeat dft 
la Uyrxsudlte Vuial«u»," fnion Midicalt. 1370-71. 
1 Oiiot Hidkals, 1874, pagei «BS and 818. 
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lieea heqnently drawn to the fact that 
in the conrae of evolution of the diaeaae, and yet disappear, 
ftnd patients being free from murmur have been considered to 
be free from cardiac com plica, tion. T have in my former 
lecture deprecated this aa a too hasty concIasioD. It may be 
well to inquire, in the first place, what ie the probable 
natnre of theae transitory or eTaaeecent miirmurs, which 
•re by no means uncommon, for thaj occur, as the statistics 
of the London Hospital for 1S80 and 1381 show uh, in about 
10 per cent, of the cases. Bhaumatism is a diaeaas notably 
attended with anEemia. Is it probable that these bruits 
are of the nature of those which we have considered to be 
oausaLly related with anemia f The evidence collected for 
me by I>r. Qabbett as to the site of such transient murmurs 
is, I think, against this view. It is well known that the 
nrarmnrB heard in conneiion with anaemia, though some- 
times heard at the apex and indicating mitral regurgitation, 
are far more frequently audible at the base over the site of 
the pnlmouary artery or aorta. Even when heard at tie 
ftpex they are usually accompanied by other murmurs at the 
base. In rheumatism, however, the usual site of the evan- I 
I eacent murmur is the apei. The totals for 1881 show as 
follow: — Transient murmurs in mitral area fifteen, at base I 
and apei seven, in aortic area Ave, in pulmonic area three, 1 
It would appear that a murmur which might suggest an \ 
anemio causation is almost confined to a first attack atj 
rheumatiBm; after two ormore attacks no basic transitory) 
murmurs are recorded. Then as regards the transient 
aystolic murmur in the mitral area, we may ask whether it 
may be due to myocarditis. If so, it does not reaemble in 
»flBOoiat«d phenomena the mnrmur observed in typhoid, eto. 
The peculiar perturbations of rhythm are not recorded, and 
it would appear probable that if there be myooorditia it does 
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not oocoT in disBeminated areoe aa in typhoid. Ma; it not 
be tbat the temporary regurgitation ii due to a localiaed 
myocarditiB, developed in tlie neiKhbourhood of the swollen 
valve or inflamed endocardium F Thus, though the swollen 
valve might not be in iuelf incompetent, a temporary in- 
competence would be produced by the impairment of the 
force of the muBcle. Aa the myooorditis Bubaided the voJve 
would become a^ain ocmpetent, but probably, in many 
instancee, to present a renewed imperfection when the 
swelling in the course of time had given rise to fibrous 
change and consequent retraction. I draw attention to this 
OB a caution as to the expression of my opinion that a 
valve is sound after a murmur developed during rheumatiBm, 
though the murmur be temporary. 

Let us now suppose that owing to rheumatic endocarditis 
the mitral valve hoa been rendered iucumpetont. It is well 
tnown that such may be the case, and yet the subject of 
such incompetence present no sign nor symptom of devia- 
tion from health. We are familiar with cases monifeBting 
the murmur of mitral regurgitation in childhood, who paat 
through the period of adult life without suffering from 
the distresses of cardiac disease, and who, perhaps, ultj- 
mately succumb to on affection, the course of which the 
valvular imperfection has in nowise sensibly modified. 
In such coses the valvular imperfection has become com- 
pensated. 

Snpposing a regurgitation juet Instituted, the first effect 
ifl upon the left anricle, which is now made to contain a 
quantity of blood greater than normal by so much at gushes 
into the auricular cavity at each systole. The effect ia to 
distend and to dilate the auricle. The left ventricle, too, 
is filled more rapidly than under normal conditions, becauM 
the blood from the auricle enters it under pressure the 
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that diaatolic relamtion permits. Sncli entrance 
ef blood is more tree than the normal. Hence dilatatioa or 
hypertrophy of the left ventricle, or a tendency thereto. Tin 
most important of the induced conditions is, however, that 
of the pulmonic circulation. The ceflu* current overfllli 
only the auricle, but the pulmonary reins and the pulm 
capillaries. Against such resistance comes the force of the 
right ventricle in systole, which, ia opposiQ^ the resistance, 
beeoraes hypertrophied. The hypertrophy of tha right ven- 
tricle ia essentially conservative, and the increased tension 
in the pnlmonic circulatioa is an essential condition of com- 
pensation. The sign of audi heightened tenaion.and therefore 
compensation, is, as long ago pointed out by Skoda, acceO' 
toatioa of the pulmonic second sound in the second left 
interspace. 

y Observation of the degree of pronunciation of the pulmo- 
nary second sound is of the highest importance aa regards 
the treatment of mitral regurgitation. It ia in a oimaider. 
ftble degree a measure of the amount of such regurgitation. 
If the aperture caused by incomplete mitral closure in 
BTHtote be small, the pulmonic tension is only slightly in- 
sreased, and the pulmonic second sound may not be per- 
Mptibly intensified ; but if the gap be wide, the tension, 
■npposing the two ventricles to be in an efficient condition 
of compensatory hypertrophy, is great in the pulmonic 
circuit, and the second sound in the pulmonary area is very 
load. If afterwards the loudness of such second sound is 
found to diminish, such sign is of very high importance. It 
•nggeatfl that the compensatory hypertrophy of the right 
Tentricle is beginningto fail, that dilatation is in eicess, and 
that the tension of the blood in the pulmonary artery is 
jeduced by so much as regur^tates through the tricuspid 
orifice. Of course, the other signs of tricuspid regurgito- 



I tioD should be taken ia conjuactlat] with this, but I know 
I no sign whkh ia bo yaluahle a, guide for trpatmetit. 

■ Ab the iBftfturicleisoyerailed in proportion to the mnouat 
of blood regurffitating, bo ia the aortO;, and fruin it the 
ByBtemi<i a.Tt«Fies, ill supplied. A diminution ocuucs in th» 
normal quantity of blood propelled to the tiaaues, while in 
the TeinB ciioulation is reta,rded, and the iioriii!il content ia 
uoguienled. There aj^ art«rial anaemia and venous plethorit. 
The inatitution, however, of oompenaatory hypertrophy of 
the ri^ht ventricle rectifies the ill supply to the aorta.. The 
ini:raaaed preasuce in the pulmonic circuit at the time of 
syatole oppoaea the reflux into the auricle, and the current 
thus opposed ia lu^ed in normal amount into the aorta. So, 
even auppoaing that the force of the left ventricle be not 
augmented, iiicrea,sed force of the ri^ht may restore the 
equilibrium b; iuducini^ a preasure in the auricle equivalent 
to that afforded by a competent valve. 

As regards the mode of prodoctioi 
hypertrophy, I would draw attention to l 
in Dr. Mihier FotherRill's wort." 

The practical question which il 
whwi a patient cornea before us who presents signs of mitraJ 
regurgitation the legacy of rheumatic endocarditia, ia— 
la this valvular imperfection duly compensated Of not T 
Subjective Bymptoma may tell ua of such want of compen- 
sation, but they are often deceptive. In addition to the 
aoaoultatory aign I have mentioned, we may get valuable 
evidence from the oae of the aphygmograph and cardio- 
graph. The former may tell ua of a fairly normal tenaion io 
the ayftemic arteries or otherwiae ; the latter, by recording 
the duration of ayatole and diaatijle. may inform ua how far 
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tlie normal rapidity of flUing of the vontiicle i« exceeded, 
uid thuB ma/ give evideiiiHi of the amount of re^argitatton. 
BupposiDg that ve are eatisfied that there ie dae uompen- 
•ttioD, medioiiial treatiuent ma; be entirely nuneiiCMarjr. I 
liare no doabt that a vast amount of injur; baa been done 
to patients by a Bhaking of the head of the ausoultator over 
"tlie subject of a mitral murmur, who, perhapBi was no 
irorse at the time of examination than he vmu ten, twenty, 
tit thilt; years before, and who might continue uninfluenced 
lor barm b; hie cardiac complication all his days. He should 
• cautioned against strain, against exposure, and against 
Regularities of diet, et<:.i he may be better occaBionatlj tor 
Katment b; iron tonics, cod-liver oO, or strychnine, but an; 
. q^ecial catdiac treatment is out of place. 

'ot 80, however, if there is evidence that compensation ia 
faeginning to fail. I will pau in brief review the chief 
Agents which are of service in such caae. 
• (1-) Digitalis is /oeileprincfj'i of drugs in the treatment 
«f imperfect compensation. The researches of modern ob- 
rers— Fuller, Handfleld Jones, Einger, Balthaiar Foster, 
] fTraube, Wood, Lauder Bruutou, Milner Fothergill, and 
«ttien — have shown its mode of action ; that it so in- 
fluences the cardiac ganglia ae to induce a more perfect 
contraction of the ventricular muscle, and hence a more 
Atmplete emptying of the ventricles; whilst, at the same 
e, by an action on the vaao-inotor centre, it causes oon- 
tMction of the arterioles and a heightened tension in the 
arterial system. It slows the heart by lengthening the 
diMtolio pause ; so not only does it give rest to the wearied 
Bfdiiw muscle, but — &a this loiucle is nourished only during 
I flocb diastolic pause by the Vilood which then enters through 
the coronary arteries — it directly ministers to its nutrition. 
It ia a matter of common experience how that digitalis. 
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eipeolally when oombined with iron* itryohninei ood-liTer oilr 
and other tonioi , reitores the ttaim quo ut ant$ when, in » 
patient manifeiting a mitral lyitolio murmur^ the evidence 
ihowi that oompentation i« beginning to fail. Ai» however, 
with every other medicinal agent, caution mxut be uied in 
the administration. Ai regardf doiagt a certain golden 
mean hai to be observed. The often repeated maxim con* 
cerning the middle way points its lesson again t— 

*' £i«vii alit flsmmsa : grandior surs nooet.'* 

A little over a suitable dose may induce nausea, vomitingr 
anuria, irregularity of pulse, and, instead of slowing, an 
enhanced rapidity of heart's action. Whilst a dose which 
produces a favourable result is constant and discoverable in 
regard to a large majority of patients, in a minority such 
dose is inconstant and even unattainable. 

As regards the preparation used, we may have difPerencea 
of result ) and we know that, as in the case of so many vege- 
table products, the energy of different samples may vary. 
The pharmocopceial equivalents of the officinal drugs P.B. 
are as follow t— 

One grain of the dried and powdered leaves ^ one-third of 
an ounce of the infusion :b eight minims of the tincture. 

Practically, I consider the tincture most reliable, and that 
usually in small doses (HI v. to \t[x,, increased only in excep- 
tional casesi and then occasionally reduced). Next in vala» 
I esteem the powdered leaves (gr. i ad gr. ij.), the com- 
bination of which with alkalies is very useful. 

In some cases, even by increasing the doee no apparent 
influence appears to be exerted by the drug i then digit*- 
\line, especially when hypodermically injected, I have ob- 
served to give in many cases good results. The digitalin# 
hitherto prepared has probably soaroely ever been the pttr# 



■Jkaloid ; bat it appears likely that by a new process it can 
be obtained in a state of purity. The usual dose for hypo- 
Idernuc administration is one-Sftietli of a grain. In a cliild 
of ten yeaiB of age, vith dropsy and great distresa tram 
mitral regurgitation, I found, after each injection of one- 
Lnndredth of a grain of digitaline, bypodermically, at 
intervals of four hours, the pulse-rate reduced by eight per 
mionte almost immediately. In this case recovery tooh 
place from the urgent symptoma, and the child was sent to 
a convaleacont home. She relapsed, however, and died three 
months afterwards when away from our observation. 

When the right ventricle has dilated so far that there ii 
marked tricuspid regurgitation, the beneficial action of 
digitalis is by no means so decided. Nevertheless, in some 
cases, especially when occasional purgation is a part of the 
plan of treatment, the signs of tricuspid regurgitation may 
pass away. For instance, in a child (Alice B.), aged eleven, 
under my care at the North-Eastern Hospital for Children, 
mitral regurgitation with dropsy was manifested, and marked 
venous pulse wna seen in the left erternal jogular. Treat- 
ment consisted of six-minim doses of tincture of digitalis 
three times a day. The child had taken previously, as an 
ont-patient, four-minim doses with four grains of ammonio- 
oitTat« of iron three times a day. After twenty-one days all 
severe symptoms had passed away ; there was no venom 
pulse, and the case was discharged as convalescent two days 
afterwards , 

In other cases no such favourable result attends. In fact, 
BS d pnori consideration might suggest, any increased power 
of systole which the digitalis may bring about serves the 
more to force back the blood through the imperfect tricuspid 
orifice into the venous channels. But yt^t I have seen good 
results when the adminirtration of digitalis has been com- 



bined with abatwction of blood by leeohea or coppmg. In » 
ohild ot ten (Mark W.), maniCeBting mitral and tricuepid 
mnrmiira wiUi porcuBsion'STidetice of greatly dilated right 
ventride, after rest in hoipital for a fortnight and adminis- 
tration of tincture of digitaJis in four-minim doaes with 
I tinotare of the perchloride of iron ()Tli-)> ^Qd b single 
I leech applied t« the epigaitrium every other day for fourteen 
) d^B, it was noted that the dulnesa over the right uavities 
I needed to the mid-Btemal line coinoideutly with general 
I sigm of amendment. 1 prefer Ter; Bmall abttractionB of 
blood, repeated every two or three days, to larger bleedings 
at longer intervals. In a caae lately under my care at the 
London Hospital this lesBon seemed t« be pointed, though 
the recovery was very satis faciory. 
1 Alice F., aged eleven, was under my care (or mitral and 
tricuspid legurgitatiun, with great and advancing cedema, 
orthopncea, and cardiac distress. She was treated by twenty- 
minim dosoH of ttnctnre of perchloride of iron, with five 
minims of tinctnre of digitalis. After twenty days, tincture 
ef caeca waa substituted for digitalis, with no apparent 
benefit. Digitalis was then resumed as before, and, cou- 
■idering the great distension of the right cbambera. six 
leeches were applied to the chest. Great relief of dyspntea 
followed, and mdema became less. Improvement was main- 
tained for ten days, and then urgent dyspniBa and signs ot 
greater dilatation of right chambers occurred. Casca was 
again tried, and this time with some apparent benefit. Pur> 
gatives (pulv. jalapce co. 5as.) were also administered, but 
still the grave signs ot right- ventricle engorgement con- 
tinned. Again six leeohea were applied to prwcordium. A 
few days afterwords therigbtsubclavian vein was found to be 
plugged, and the whole arm and forearm became enormously 
mollen. It seemed to me possible that the abetraction of 



Uood, by rendering coagulation more easj, had 
disposed to die tbrDmbosia. NeTertheleBS, I wiu 
that the cardiac trouble waa Bensiblj relieved by 
ing, and this waa repeated, and saline dioretice and digitalis 
a administered, in doees increasing from 1I\t. (n\vii., 

TIlJi.,IIl.i.,toni_ix.). Under this treatment there was gradual 
Imt very marked improvement. After five days of the full 
dose of digitalis it was altogether omitted for ten days, 

ftnd then resumed in ten-minim doses. All the urgent 

symptoms passed airay, the enormous swelling of the arm 
dae to the venoti? tbmmbosis entirely subsided, and the 
patient was discbarg^ convalescent and able to walk with 

comfort after having been in lioapital for six months. 

(2.) Belladonna is, I think, only useful in the treatment 
of fajlnre of compensation in caaes of mitral regurgitation 
whencombinedwitl, or oeeorioiiaiij substituted for.digitalis. 
Belladonna, like digitalis, increases the power of systole 
aj)d raises the arterial tension. As Dr. Lauder Brunton has 

i shown, it paralyses the cardiac terminals of tbe vagus, and 
L Teduoea irritability by an ancesthetic effect on the sensory 
I nerves of the heart. Very useful occasionally, it by no means 
" compares with digitalis for prolonged employment. The 
l^podermic injection of one-fiftieth of a grain of digitaline, 
with one-sixtieth of a grain of atropine, I have totmd very 
aatiafactory. 

(3.) Caica. — A tincture made from the bark of Erythro, 
jWiiiMiiGtaimenie, the ordeal bark of West Africa, has been 
employed as a substitute for digitalis. Dr. Lauder Brunt«n, 
in his Qulstonian Lectures for 1877, published the results 
ol ^aboiat« experiments as to its physiological action. In 
kind this action appears mnch to resemble that of digitalis. 
Br. Bmnton has said, " Digitalis has hitherto been our 
I great resort in mitral disease, l>ut I think it probable that 
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ill ca^cB we posBssa a. drug more powerful atill ; at least, its 
effect upon the arteriolea appears to be greater than that of 
digitaJis, and it is quite possible that it ma; succeed in those 
cases of advanced mitral disease where digitalis fails." I 
have myself employed the tincture of caaca, substitutively 
for digitalis, in a, considerable number of cases, but I have 
never yet been able to convince myself that it haa any more 
beneficial action in mitral disease. 

(4.) Caffeine. — Gubler, Shapter, Leech, Milliken, Braken- 
ridge. Hucbard, aud others, have recorded observations 
showing the action of caffeine (or its citrate) in cases of 
cardiac disease, espeoiaUy where dropsy is a marked symp- 
tom . Some of the cases show very forcibly that a beneficial 
influence has been exerted by the drug. There are many 
apparently contradictory data as to its physiological action, 
but the cardinal points are, that it first quickens, but soon 
after slows the heart's action, that it increases the general 

fal tension, and acta in a very pronounced manner as b 
bic in cardiac dropsy. Dr. Brakenridge advises that 
Jis be administered preriously to, or in conjunction 
the citrate of caffeine, and that small doses (three 
s) should be employed." M. Huchard, however, to- 
lends that caffeine, and not its citrate, should be used, 
land that in larger doses — four to Bi« grains-t It pro- 
duces diuresis more rapidly than digitalis, and haa none of 
its nauseating effect. I have employed citrate of caffeine in 
'substitution for digitalis without any marked bene&t beinp 
manifest; indeed, I have found that in some cases it has 
induced iuBomnia. Kevertheless, I consider thai the evi- 
jdence is such that I shall certainly employ it in any case 
Where, in cardiac dropsy, a rapid diuretic effect is desirable. 

t, 1881, w IW. 1 



(5.) ConvaUaria Maialii. — This ib the well-tnown lily of 
the valley, long employed by the Buaaiaa peaaantry bb & 
remedy for dropsy. It ifl botanically closely nllied to aspa- 
ragus, the diuretic effect of which is well known. M. 
Oermain See has made a series of researches which point tfl 
it aa probably a valuable agent in the treatment of failure 
of compensation in cardiac diseasea." The preparation 
used is an extract of the whole plant— dowers, atema, and 
roots. The mode of action of the extract of conrallaria 
alao reaemblea that of digitalis : it alowa the heart whilst 
increasing the force of systole, and augments arterial tension. 
It ia said that it does not, like digitalis, exhaust the con- 
tractibility of the heart and arteries. Administered inl 
dosea of fifteen to twenty-two and a half grains during tha 
day it has apparently produced very favourable results. 
M. S^ has recorded five oases of m.itral regurgitation in 
which it was employed. It entirely relieved the tedema aai 
cardiac distress, and manifested a pronounced diuretic 
action. I am now employing the extract of ccnvallaria, in 
mitral disease, in five-grain doses. I am convinced of its 
power of raising the intravascular pressure, and of its 
increasing the force of systole, but I am not yet convinced 
of ita superiority to digitalis. The results, however, ar& 
inch as to warrant an extended trial. 

(6.) Morphia. — Judiciously employed. I consider that thi* 
is one of the moat valuable of agents, or rather adjuncts, 
in the treatment of the diatresa, especially the dyspncea and 
insomnia, attendant upon failure of compensation in casea 
of mitral regurgitation. I am strongly of opinion that it 
should not be administered by the mouth, but by hypO' 

it CardiBquB ; Bechetchei EipSrimen- 
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dermic injection. When given by the mouth it diaagreee, 
'joat aa opium treqnentlj doea ; whereas, adminiaterBd hypo 
idermicaUy, it oaJma the most diatreaaing dyapntea, without 
Wduoing, so far aa mj experience goes, any ill effect. The 
Talne of the hypodermic use of morphia in the distress of 
heart disease was brought before the profession, in his uanol 
forcible and able way, by Dr. Clifford Allhntt in 1869.* 
I entirely endorse his view of the value of the remedy and 
ita innocuousness in cardiac failure. I have found it valu- 
able to combine the morphia (osaally a hypodermic dose ot 
one-third of a grain) with atropine (one-aiztieth of a grain), 
or digitoline [one-fiftieth of a grain), but the morphia ia 

Ian essential agent for the successful treatment of mitral 
r^urgitation when there is much respiratory diatresB 
coiucidently. 

In addition to such special cardiac treatment, general 
meaaures should be adopted for securing improved nutri- 
tion. The heart-muscle must not only be preserved from 
wasting, but it must also be fed. The problem of admi- 
nistering a due amount of nourishment ia oft«n a difficult 
one. Dr. F. T. Roberts has recommended in the gastric 
crises of cardiac diaeaae, when there ia an almost complete 
inability to take food, the use of peptonised aliment in ft 
sipping faehion.t 

Thia plan I would combine with the administration of 
DDtritive enemata, as I have before mentioned. I feel sure, 
from my experience, that lives may be prolonged and crises 
tided over by auoh aupplementary alimentation. 

The foregoing is a brief sketch of the moat important 
agents now at our disposal for restoring the power of the 

• JVacK(ionar,lf8B,Tpliii,,p»ge3«. 

t "Lomlfiui LectDKi,' if. BrilUli Jftillcat Jovial, Ms- 
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heart-muBole and induoinft the compensation in mitral re- 
gnrgitadoa occasioaed hj rheumatic endocarditis, whea 
failure threatens. The restoration of saoh compensation 
1DD.7 not, however, be the only indication. Accidents of the- 
disease, bo closely related therewith as to force the neces- 
aitry of considering them in any question of prognosis and 
treatment, demand conaderation. Soch epiphenouienn, are 
renewed attacks of endocarditis, pericarditis (especially when 
accompanied by myocarditis and adhesions), and embolism, 
l^ese aobjects, however, being equally manifest in mitral 
atenosia and mitral regTirgitation, maybe conveniently post- 
poned till the next lectnre. 

V. There ie, however, yet another group of cases of mitral 
regurgitation to consider. In these there is no historf of 
antecedent rheumatism, the modes of causation we bavtr 
Iiithecto discasaed are excluded, tbe condition has arisen 
gradually in association with conditions of high tension in 
the arlerial system. 

The difi^entiation of this class of cases is important both 
for prc^oosia and treatment. A considerable minority of 
cases manifesting mitral regurgitation come to us with no- 
history whatever of rheumatism. I calculate from the 
boapitol records that these are about one-fourth of all the 
cases. I have said, however, in my former lecture that 
rheumatic endcoardltis may be estabUshed without other 
evidence of rheumatism. It is obvious, therefore, that such 
oases of insidious endocarditis inducing mitral insufficiency 
may be included in the minority we are considering-. The 
diagnosis between these and the casea of regurgitation due 
to yielding of the ventricle from intra-arterial pressure may 
generally be arrived at without difficulty. In the latter th» 
signs are those of hypertrophy rather than dilatation of the 
left ventricle. The aortio second sound, if there be no evi- 



se, IB pronouQcedi whilBt (the amount 
of blood regm-gitating bein^ bohlII} the pulmonary second 
sound ia not accentuated. The arterial pulse is strong and 
incompreHnible, and often the arteries are tortuous and 
visibly atheroluatoua. It is obvioua that these ai^s are 
Tery different from those iiBoally met with in the rheuraatio 
cases. Very importaJit eTidenoe is afforded by the aphygmo- 
graph, the pulse-trace showing in the non- rheumatic eases 
aa ample tidal wave aud the usual evidences of high 
arterial teasion. Such cases are often associated with gout 
or with chronic renal disease. 

In tjieir treatment 1 have Icuown no plan so succeaafol as 
a protracted course of alkalies, with abstinence from alcohol, 
and as much reataa can be procured. Digitalis ia not contra- 
indicated, notwithatanding the general high preaaure in the 
arteries. I have found it of much service, probably by co- 
ordinating^ heart and arteries. In any of the accident of 
high tension, such as symptoms of angina or dyspncea, 
occurring in this class of cases, the adminiatratiou of nitro- 
glycerine or the inhalation of nitrite of amy! is of much 
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e morbid conditiona asBociated 
with a Btructural change at the left auriculo-Yentricular 
aperture — a change which narroma this outlet and impedea 
the influx of blood into the left veatiicle during the period 
of diastole. No disorder of fonotion can bring about such 
a condition as this ; the lesions are always organic. 

We will first glance at the morbid anatomy of the affec- 
■lion. It the mitral aperture be viewed from the auricle it 
may, in many cases, be seen that a smooth septum presents 
itself between aaricle and ventricle, crossed by a narrow 
alit, almost Btraight, but inclining to be ccescentic. Such 
slit may be no larger than a sixpenny-piece or a shiri^button 
win pass through, and from its appearance the orifice baa 
been termed the " button-hole mitral." The natural form 
of the cnrt^ns may be entirely lost, their place being occn- 
pied by a thick fibrous structure welded at its circumfarfln- 
ttal attachment with the cords and fleshy columne, which 
may all be transformed into a dense tendinous mass. In 
certain cases this fibrous material is infiltrated with cat- 



cateouB fialt« to sacli a degree as to make it closelr resemble 

Another, but less frequent, form of obstruction is that in 

vhiah the mitral orifice, as seen from the auricle, resemblea 

a hollow cone. This is kaown as the " f annel-mitraL" Its 

ventriciilar outlet maj be so small that it will scarcely admit 

the point of the I'ttle finder. Dr. Hilton Fag^ has recorded 

i forty-six eiamplea of the button-tole to one ot the fonnel 

/ form ot constriction ; Dr. Hayden, thirteeft of the former to 

I one of the latter; and of my own records of twenty antopaiee 

in cases of mitral stenosis, two only were "funnel-mitzaL" 

J N. Lanoereanx has described a case of mitral steuosia in 

which, amongst the ve^tations which sunouiided the 

thickened orifice, he discovered hard granules, that were 

showtt by chemical tests to consist of urates. When heated 

with nitric acid they gave rise to a yellowish product 

(aUoican), and tUs, on the addition of ammonia and distilled 

water, gave the characteristic red colour ot mureiide or pur- 

purate of ammonia. Tile granules, when dissolved IQ acetic 

acid, crystallised in the characteristic rhomboids of otic 

acid." I draw attention to this observation beojinse it may 

have an important bearing on the questions of etiology and 

treatment. I have myself met with a case of mitral stenosis 

in which there were abundant gouty deposits in the jointa, 

some of which suppurated, and gave exit to nratic ooncro- 

tions intermixed with the pus. 

. It is obvious that the great difflcidty created by snob 

1 alteratioQs as these is the due filling of the ventricle from 

\the auricle. In addition, there is, however, in many cbms 

necessarOy a refiui into the auricle at the systole of the 

rentncle. In proportion as the slit is narrow the posai* 



bility of HUch reflux is lesB, and in extreme caaea of stenoais 
it appeiirs probable tbat no regurgitation is possible. In all 
cases the main difficulty ia the obstruction j that of regurgi- 
tation is aubsidiarj, though frequentl; co-existent. 

It reqoirea only a slight consideration to be convinced 
that qnite a different set of conditions obt&ins in mitral 
atenoeis from that manifest in mitral regnrgitation. Morbid 
uutoni; teaches us that in Btenosis the left Tentricle is 
lUuaUj not dilated; it has its normal capacity, oi is even 
■malleF than natural. We should expect so, for the diffi- 
cnlty is not that the ventricle ia habitually overfilled as in 
regurgitation, but that it ia insufficiently supplied owing to 
the imposed obstruction. Wten the left ventricle is observed 
to be dilated in the autopsy of a subject of mitral itenosis. 
It is probable that mitral regurgitation or disease of the 
wwtic valves conduced to such a change. Upon the left 
■.uricle the consequences of mitral stenosis are very man if est. 
It ia usually not only dilated, but hypertrophied. The wall 
4t the auricle maybe increased in thickness from its normal 
of about three-twentieths of an inch (Bouillaud) to a quarter 
«f an inch or more. I have found it a, quarter of an inchl 
ttlick in a caae of mitral Bt^inosis in a child. On the other 
hand, it ia occasionally found dilated rather than hyper- 
trophied. In one case I found it extremely dilated, and the 
iralla almost ae thin as an ordinary viaiting-card. The dila- 
tation and byperiropbjof the left auricle are also in accord 
■with i priori considerarions, for the cavity becomes overfilled 
m account of the obstruction to its outflow, and tlie muscle 
liM a heavier task than the normal in aiding the filling of 
ttte ventricle. When dilatation is in excess, it is through an/ 
snusual failure of muscular power. 

I turn now from the morbid anatomy to tbe clinical history 
at niitrsl stenosis, and I shall have to crave your indulgence 



if I Beem to dwell too long upon points which may Dot appear 
at first sight to have a Tecy diatinct bearing upon treatment. 
I feel auie that I ahaU hare your concurreiioe when I aa; 
\that no disease is well treated Uiat is raisunJeratood. We 
havG a grea.t diai to leatn as to tnitra,! atenoaia ; it ia, I feel 
quite Hure, in maiij instances, unrocogaised — not from any 
fault in observers, but from their misfortune. It is only 
uumparatirely recently t^t our pupila could be taught in 
our huapitala the methods of discriminating between cases 
of mitral stenoeifl and thoae of mitral regurgitation, and it 
ia unniae to concail the fact that difGculties in such dif- 
ferential diagnoaia do ooijur. But it has, to my mind, been 
too haatily aaaumed that the consecutiTe changes and colla- 
teral phenomena in the two conditions are so eloBtily edmilar 
that a plan of treatment for the one ia equally appUcable 
to the other. I need not ask you to concur with me in de- 
precating the plea of " Oui bono f" | It ia our bounden duty 
I to learn all we can of the diaorder we ha»e to treat, even if 
the immediate influence of such knowledge upon treatment 
be not so very apparent, 

Let ua consider the signs by which we may recognise the 
condition of mitral Btenoaia. 1. Themurmnr. Thiaisheard 
iDthencighbouThoodoftheapexoftheheart, in the mitral area, 
but, according ba my experience, usually rather to the right 
of the apex. It occupies the diastolic period— the long pause 
— usually the concluding portion of it, and then it terminates 
abruptly with the Brat sound. It is chiefly Dr. Fanvel, of 
Paris, and Professor Qairdner, of Glasgow, we have to thank 
for accurately describing this murmur and making it avail- 
able for the practical purpoaea of diaguoaiH. The diatinction 
between the ninrmur indicating mitral stenoais and that 
indicating mitral regurgitation is to bo made partly by the 
•JiaractBr of the sound and partly by the rhythm. The 
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Btenoais-murmur ia usnally of a rattlingand colling diaraoterA 
bnt its chief characteristic ia its a,bri]pt terminatioti — it suds I 
with a sadden stop, as the murmur of regurgitation never) 
do«3. Even when the murmurs ot etenosia and regurgitation 

re combiuitd there is usaallf a, apotinthe neighbourhood of 
the apez at which the former ia heard to atop suddenlj, 
ftnd the syBboho murmur to " tail off " from it. The rhythm 
lis determinable by ascertaining the relation to the second 
fBound and to the impulse ot the heart. In approachin<;l 
the apex from the base one ma.j be convinced of the j 
commencement of the murmur after the second soond. | 
Near the apex one may hear that the termination of 
s with the impulse of the heart aa felt upon 
the chest-wall, or, where this cannot be determined, mitli 
liie pulaation of the carotid in the neck. Such are, very 
briefly, the chief characters of the murmur which ia so com- 
tnonly known aa the presystolic murmar that has been con- 
bo ftlmoat, if not absolutely, pathognomonic of 
mitral atenosia. And now aa to its mode of production — a 
I which ia really of practical importance, Souii) 
observers have considered it due to the maacular contraction 
of the auricle urging the blood through the stenosed aperture 
into the Tentriole. It ia well known that Professor Gairdner 
proposed the term " auricular- aystolic " to denote the mnr- 
■e did not ascribe ita production wholly to themus- 
onlar contraction of the auricle. Dr. Wilts * considered 
that the murmur might anticipate the auricular systole, that 

t might occur " not only during the contraction of the 
snricle, but also during the heart's diastole and pause." 
Dr. Galabin came to a like condusion from tlie evidence 
afforded by the cardiograph. I am able to afford the crucial 



in many caaes I ha,To obaerred that, though there has been 

eardiographic evidence has Hhomn the auricular syatole to 
occupy ita normal poaitioa juKt anterior to the commenoiiig 
contraction of the ventriclea (Fig, 9) ;' secondly, because 
I observed a caae in which a murmur occupied at one time a 
portion of. and at another almoat the whole of, the long paniei 
and the antopay showed that the auricular syHtcle could have 

ami tounniir, sLiuwingthc uurltular ayatolB In tiie iiunual posttiuo. 
had no Bhare in producing such mnrroor— for not only wfta 
the left auricle bo dilated that its wall could have exerted 
no appreciable muocahir power, but it was lined by 
a, closely adherent old laminated blood-clot. I consider 

inurinnT may occur during the diastolic as well as the 
presystolic period, and that it may be due to the 

^^^^HBdftxation permits, the blood being urged through the 
^^HHKtenoeed aperture owing to the tension under which it has 


^^^ • "MwraalofUiePhyHoallHignoitftot Dukskb of lis Heart," UurJ 
W ediUon, page 178. London: J. tad A. ClumibiU. lesi. 



been letajued in the elastic and diatended anricle and the 
pnlmonary Teina. The contraction of the auricle may re- 
inforce the tonriDiir and make it loadeat just before the 
»entricu]ar contraction. Thia consideration ejcplains why, in 
•zceptional cases, the murmur of mitral stenosis is post- 
diastolic and ceases with a distinct pause before the first 
•ound, the auricular systole ia such cases being weak oc 
imperfect (Fig. 10). It ia certain that in a large majority of 
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a the presystolic murmur sanres to indicate with 
n the existence of mitral stenosis. The late Dr. 

■ Hayden has said : " It is never present where mitral nar- 

■ lowing does not exist, and it is never absent, and that 
I •nly for a very limited period, in caaea of that lesion."* 
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I am aoTij that I cannot concur in bo positira a Btatement. 
In a, few casei I ba.re {onnd the preajstolic murmur closely 
simulated by the murmur of aortic regurgitation, when this 
is conducted towarda the apax, and SBpecially, as is gome- 
timea tho case, when it is heard only in the mitral area. 
CaHBB have beau recorded in which a preayetolic murmur 
h3.B been noted during life, and the autopsy has demon- 
strated not mitral stenoeis, but aortic regurgitatioa. 
Another poBsible source of error ia the etistenee of peri- 
carditia, when friction may be occasioned by the auricle, 
and cease at the moment at systote. A^in, I think, most 
observers will agree that in some cases the presystolic 
uLurmar is eittemoly variable : it may be inaudible daring 
repose, and yet very evident when the patient is made to 
manifest «ome alight exertion; it may be absent for con- 
siderable periods, and then ba readily discoverable. 
Although, therefore, I consider that in the great majority 
of coses the presystolic murmur declares with precision the 
existence of mitral stenosis, it is necessary to oonsider other 
signs before committing oneself to a positive npiniou. 

Another auscultatory sign of groat importance in indi- 
cuting the obstructive lesion ia (3) reduplication, or a aeeminj 
Teduplicaiinn, of the second sound of the heart. This phe- 
nomenon is to be noted in at least a third of the cases of 
mitral sten<»iB, and only rarely in other conditions. It 
becomes, therefore, a valuable aid to di^fnosia. I have for- 
merly developed before the Society at length my views as 
to.the mode of prodootion of this seeming reduplication.* 
I will only Eay here that T believe it to he due not tj) any 
wont of synchronism in the closure of the aortic and the 
pulmonary semilunar valves, but to the normnl second 
Bousd followed by another sound due to a sudden tensioa 
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of the mitral Tttlra itself. Tlie blood, accama1ate< 
pressure ia the auricle, raebes throngh the steDoaei 
tnie as soon as disjitolic lelazatioD permits, and jer-a the 
mitrsJ cuitaina or t^e thickened material which represents 
them on the ventricnlai: aspect (Tig. 11} ; this gives rise to a 




FIG, 11.— DlagTiHii Ulnatratlng mecliuiiBni of pseado-rednplicatlon ot 
heBrt sounds. Ideal aectlen ot left auricle tuid vmtricle M.M. cur- 
tains of mltrsl valve : the anowi show the direction of the flow of 
blood Id diastole and auricular systole, 

Boimd of teDsbSjWhich.comingclosely after the normal second 

soand, appears like a reduplicatioii of the latter (Fig. 12). 
The great anterior flap of the mitral valre is normallj on 
the stretch in diaat«le j in Dr. MacAlister'a words, " it does 
not hanif looselj down, it is stretched taat from baasl ring 



to muBclQ tip."* It does not seem difficult to realiaa that 
in tlie condition of stenoaia, and for the reaaona giTen, thia 
diastolic tenaion may ba ao inoreaaed aa to give rise to 
sound (Figa. 13, 14). 

A. third aign of importance in eatAbliahing the diagnosis 
of mitral eonatrietion ia (3) thriU. A thriU at the ap« ii 

fVi. H.-DlBgrBm iUuitmtIng pogltions In MrdUc rhjthni o[ pienflo- 
tendon occnrrtne; late, pseudo-rednplfcatiou otjlrW sound. 

with that of the murmur, and if it be presyBtolic the dia- 
gnosisof mitral constriction is assured. I have observed pro- 
ayatolic thrill when there has been no presystolic mnrrQQr, 
and where the condition of atenosia has been indicated by 
other BiRna, 

6V pe^cumon o/^e ou(iin« o/ IA« Aearf. If this be done aoeu- 
rately by means of a pleximeter, and marked apoa the chest- 
wall with a copying pencil, a transfer may readily bo taken 

shown in some oases— (!) an abnormal bulging in the situa- 
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id-pr«BfliLTe tn the diastolic portion, 



Xiaatl7(6), BTaluable aid to dingnoais maybe receiTed from 
'de ampiojfnwni of the sphygmrigrapk and cardiograph. 

Very contradictory opinions have been pat forth aa to the 
Jmlse of mitral Bt«nosiB. Dr. Hayden considered tliat "tbtj 
jnilae of mitral obstruction ia usually quite regular, not 
'abore ninety in the minute, but amall,"— that is, until the 
?r atages, when failure commenced; and Dr. Fsgge thiagbt 
'that in the majority of cases in nliich a presystolic 
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was heard the puUe gnve no indiBtttioo of the eiiatonoe o 
disease. A large number of observers, however, have note 
rregularit; ol tlie pulse as pertaining to mitral conetrja 
tion.* My own observations point strongly to a notbbk 
irreguUritj of the pulse in mitral stenoala ; and this in sucb 
degree as to afford valuable diagnoatio evidence. In mitra 
regucgitatioa the pulse is uauallj regular until Eompen 

Pia. 16.— Sphysmograms In mitral atenosis fihowing interpolated syitolst. 

sation is beginning to be imperfect and the right chamben 
oommenco to yield. In mitcal stenosis, however, irrugularitj 

an even and rejjular pulse ; but with repeated observatioiu 
the peculiarity of mitral stenosis becomes manifest in th 
trnce— ft double or even triple pulse is recorded before th 
Vase line of the sphygraographic trace is reauhed (Pig. 15] 
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These pulsations are due to repeated syitoles, the normal 
correlation between aiiricle and ventricle being' diatnrbed. 
In the later stages, when the right aide of the heart com- 
mences to fail, irregul&ritieB in Tolame of the pnlae may 
be obserTed; and in a case where there was great dilatation 
of the anrtcle. I found the pul?e become extremely slow, its 
rate falling from eighty to fifty-sin, and then to an average 
<rf forty per minute. At one time it was thirty-aix. 
'i Ths evidence afforded by the cardiograph, when mitral 
JttanoaiH is BDai)eoted, ia, in ray opinion, cjitreinely valunble. 
'Theti&oe enables one to judge of the relative length of 
,4y8tole and diastole. In free mitral regarptation a very 
•hort iatervo! separates the syatoleB j the duration of the 
Kystole, instead of being, as in the normal, leas than that of 
"tile diastole, is greater, Id etenosis, on the other hand, the 
jtnterval between the systoles may be greatly prolonged ; 
4>r in atenoais the diastolic intervals may be observed to 
l*»iy greatly in duration. Two systoles may occur with no 
■f^preciable diastolic interval, and another interval may be 
•l^bnormally protracted. Much more oharaoteristio, however, 
ia the appearance of a number of vibratlonB in the diaat^ilio 
part of the trace ; in tact, the vibrations which are heard by 
the ear aa murmur, or felt by the finger aa thrill, may be 
written on the smoked paper by the needle of the cardio- 
graph. I abow you many oiamplea. In some it will be 
Been that the diastolic portion is serrated, and there is no 
indication of the elevation caused by the auriculae aystole 
juet before the main upstroke indicating the grasp of the 
Tentricle; in others vibrations are seen to precede a defined 
■yetole of the auricle ; in a third set the auricular syatole is 
■well marked, and the sonorous vibrations of murmur, though 
existed, are not recorded. So I think we have a 
of determining in some measure the degree of i 
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Rtrietion. It luch were cDnsiderable it is ualibel; that tbe 
aanoolar systole would be readily trans mitted and recorded ; 
on the other hand, it is likely that the finely serr&tod line of 
vibrations would be produced by the eictriuiion of blood 
tJuough the narrowed aperture.* Some of niy tracings shoir 
in a marked manner the effect of eflort in rendering evident 
vibratiaua in tbe diastolic portion nhii:h were not visible 




during repose. By a comparigon, too, of tbe aharacM 
the systolic and diastolic portions I think we are enable< 
obtain some indications whether, in combined stenosis and 
regurgitation, the former predominates over the latter or 
otherwise, and whether or no hypertrophy preponderate! 
over dilatation of the ventricle (Pigs. 16, 17, 18). 

Such are tbe chief means at our command for arriving at 
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think we a*e justified in oominff to a conolnsion from obeer- 
Tation of the sign alone, I conBider that, hy a jadieioua 

Sia. 17— CuriliQgrmna in mitral itcnoais. 

I pass on now to coarider the clinical evidence as to tl 
origin and covrtc of the mortid ehanjei which trinp oiou 
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IA« obifruelive f^iion, We ace at once met by a. bocl:r')F 
evidence wliicb shows tJia.t mitral atonosia, iike mitraJ re^c- 
f^Itation, has a strong reltitionship with rbemuatism. From 
the morbid anatomy standpoint it haa been supposed that,, 
at least in same cases, the lesion might have been congenital • 
The amootb surface of the septum between auricle and ven- 
tcicle, with its sym metrically edged aperture, might print 
facie support this view j but we do not fiud tbe lesion com- 
monly associated with those wbicb are undoubtedly conge- 
nital ; and these are, moreoTer, infrequent in tbe left, though 
comparatively frequent in the right chambers of tbe heart. 
In one of tbe twenty post-jnoctems, however, which I have 
recorded, a large permanent foramen orale was present, the 
subject being a female aged fifty. It is known that aocb 
congenital disease, aa Dr. Peacock formerly pointed out, 
predisposes to endocarditis, and it is probable that aucb was 
tbe sequence in this case; for we are met by many obaervn- 
tions which show that the lesions of stenosis, whiuh ia ap- 
pearance suggest a congenital causation, are met with in 
cases which are undoubtedly rheumatic. 

Dr, Dyee Ductworth has collated the records of 264 eases 
of mitral stenosis from various sources, including eighty 
observed by himself, and the figures show that 141, or 60*8 
percent., manifested in some form rheumatic antecedents. 
Of sixty-four cases observed by myself, and of which I have 
records, exactly thirty-two (50 per cent.) had been tbe snbi 
jeetri of rheumatic fever, subacute rheumatism, or rheuma- 
toid pains. The association, therefore, of mitral stenosis 
ii'ith rheumatlsoi is an intimate one. When we come to 
inquire, however, as to the degree of such association com- 
paratively with that subsisting between mitral regurgitation 
and rheumatism, I think we shall find the reUtionship lets 
marked in tbeonecaae than in the other, and I hope that the 



iqtiliy willnobbe imfruithilEU) regards the detenoi nation 
of the natare of the change whiuh induces mitral stenoaiB. 
If I take the caaea of mitral r^argitation derived from the 
same Bonioes (viz., priTiit4^ and hospital practice) from which 
I obtained the cases of mitral atenosis that I have mentioned, 
I find that of 123 cases, acTenty-three, or B9 per cent., pre- 
Bsnted evidenceof rheumatism In their hietorj. Bnt it must 
be recollected that in a cooBiderable number of the caaoe of 
regorgitalion organic disease was not preaeot or not proved, 
whilst mitral Btenosis ia always duo to organic change. It 
follows that the Ggurea do not safficientty express the rela- 
betmeen rheumatism and the organic change which 
Induces re^ur^tation at the mitral orifice. From tbeanalyaia 
fit uasea of cardiac disease prepared from the recorda of the 
London Hospital by Dr. Oabbett for the year 1880, it 
will be found that whilst S9 per cent, only of the cases of 
njitral stenosis presented a hietory of rheumatism, 77 per 
cent, of the Oftses o£ mitral regurgitation were rheumatic. 

And now, to push this question further, let as inquire as to 
ithe degree of manifestation of rheumatism in the two cloaaeB 
First, as to the relation with acute rheumatism, 
the records of acute rheumatism in the London 
Hospital for 1880 and 1881 we find that the proportions of 
casea of mitral stenosis (including those in which stenosis 
was combined with, regurgitation) stand thus : — Proportion 
to all cases in a first attiLClr of ucute rheumatism, 5'6 per 
[^Ment. ; in patients suffering a second attack, 3 per cent.; in 
ithoae with a history of two or more previous attacks, 17 per 
eent. It is obvious that this relationship differs very widely 
feuD that existing between mitral TegtiTgitaiiriR and oeuto 
leaioatismi where the proclivity to the lesion increases with 
[4he attacks. It is obvious, therefore, that a close relation 
does not obtain between mitral stenosis and the acute forms 



of rhenmatianj, and tliat repeated attackB do no( generallj 
tend to produce the leaion. 

A.B a, further atcp towards tlie elucidation of the questioo, 
I (Till -aaw ask you to follow me in the inqaiiy iw to the 
etiology of mitral stenosis in the cases of children. I think 
fou will agree nith me that a coDaiderable light can be 
thrown on the subject from this source. Contradictory 
opinioDi have been ennnciatedas to the proclivity of children 
to the affection. Dr, Hayden thought that it v/ae to be met 
with most fce([ueatly in children; while Dr. Faggehadno 
patients under ten, and the youngest observed by Dr. Dyce 
Duck worth was fourteen. ThecaaesI ahaU now call your atten- 
tion to were all under twelve ysars of age ; I have bad many 
who were seven years old. I havetabulatedthesecaaes accord- 
ing to the degree of manifestation of rhenmatio aymptoma. 
In those who sutTeredfrom acute rhMtmo(i«m I found twenty- 
four eaaes of mitral regurgitation to one of mitral atenoBis; 
in those classed aa rabacute rheumatism, thirteen of mitral 
regurgitation to two of mitral stenosis ; in thoae who suf- 
fered only rheumatoid paini, sii of mitral regurgitation to 
two of mitral stenoais. So far as this evidence goes, there- 
fore, it tends to show that it ia not the more severe, but the 
slighter forma of articular rheumatism, which are attended 
with the obatrnctive lesion, whilst the opposite is the com a» 
regards the regurgitant. 

To pursue the point, where the rheumatic tendency is not 
so obvious, but where^ as 1 have said in my Gist lecture, a 
rheumatic form of endocarditis ia nevorthelesa manifest, we 
will consider the cases occurring after scarlatina and measles. 
In ca«ea presenting a hiatory of scarlatina I found thirteen 
caaes of mitral regurgitation to two of mitral stenoais j tn 
those with a history of measles, twelve of mitral regurgi- 
tation to two of atenosia. Lastly, in the case of cbildrsn 




in irhom no histQiy of rhenmatiBm na^ manifest, nor any 
diaeosa whicH we miglit suppose to be likely to induce 
enducaniiUa. in these I found twenty-four cases of mitral 
regurgifeitioii to fourteen of niitral atenosis. It is obvious, 
* therefore, that the procliyity t« the obstructive lesion is in 
a very marked manner greatest where articular 
&Ee not manifest at all. It might be thought that this 
evidence rather agaiust the view that rheumatic 
of mitral stenosis ; but, as I have shown in my fortuer 
lecture, the advent of endocarditis having the 
characters of that associated with rheumatism may be so 
insidious that no subjective sign marks its onset, and we 
have found in many instances that the course of the affection 
in the non-articular examples and the morbid changes, as 
ehonn by post-mortem examination in the fatal cases, do not 
differ in any appreciable way from those which 
in cases having a distinct history of rheumatic causation. 
It would, therefore, appear moat probable Lhat the correct 
conclusion is not that mitral st«aosis is independent of ihen- 
matiain, but that it is associated with the leas pronounced 
forms of it — with its insidious, and not, so to speak, with its 

And now let us consider the evidence which clinicAl ob- 
aervation aSorda us of the mode of onset of the obstructive 
mitral lesion. I will give, as briefly as possible, some cases 
illustrative of the various ways in which the clinical signs 
indicate the disease to arise. 

I. Pretystolic murmur developing iTisidiottsly wilhaut 
«{fn( 0/ Bkeumatism.— A. lady (Mrs, M.), agod fifty-two, 
oame under my care in 1876 for dyspepsia with very slight 
jaundice. Sbe manifested no history of, nor predisposition 
to, rhenmatiam. I had frequent opportunities of eramining 
the heart, and there were no signs whatevei 
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Jannajy, 1S77, there h&riiig been no symptomH other than 
an OGcaaional alight djapepaia previoualf, the patient oom- 
plained of "fluttering at the heart," and I found just right 
of theapai a rough presyatolie muriunr abruptly terminated 
by the impulae. I do not think it poasible that such sign 
could hdve been ovedoobed in my previous eiaminatlonE. 
I C1U1 have ao doubt that the lesion of atenoaia developed 
gradually without any aubjective signa to m&rk its onset. 
I have vmtched the caae at intervals ever since! there hAve 
been no articutar phenomena. The presystolic murmur 
has beeu attended with quaat-reduplication of the seoond 
Bound, and a few months after its first becoming evident a 
abort systolic murmur at the ftpei was observed olao. The 
systolic murmur incraased in intenaity, the presystolic con- 
tinuing to be entirely characteriatie. During the whole period 
unto the present there have been no articnl&r troublea, and 
the cardiac complication, though giving rise occaaionally to 
very alight symptoms, ia for the moat part, and for long 
periods, accompanied by no atgns of diacomfort. This ease 
oSorda evidence that, in adults, the morbid chsjige caa 
occur in a gradual and insidious manner, with no rheumatic 
nor other notable phenomena to mark ita onaet and pn^ess. 
I have previously given many illustrations to show that a 
similar course is often manifested in the cases of children 
who come under treatment for the aonieqittncea of the cardiac 
lesion which has been ao insidiously effectad.* 

II. Syalolie murmur at aptx becaminj changed to pre- 
ayttolie murmur. — The following notes are condensed from 
a report by my former house-physician. Dr. J. Needham, by 
whom the case was carefully watched. John W. D., aged 
eighteen, was admitted under my care at the London 




Hospital on Ootober 1?, 1S77. Patient Had had so little Bub- 
Jectire eymptoma that he said that, with the exception ot 
ohtcken-poK, he had never been ill in his life ontil eight 
weetB ago. He had, however, been under treatment for 
ptoriama at internals for nine yeara. Hia present illness waa 
attended nith pains in the limbs and abdomen. There was 
no eSusioQ into the joints, and the temperature never rose 
above 1002° Fabr. On admission a soft systolic mnrmui 
WB3 not«d in the mitral area, the outline ot the heart, as 
determined by percussion, not differing from the normal. 
Two days after admission the ^atolic murmur was described 
as loud and conducted towards left axilla. Seven days after 
admiBsion there was slight thrill at apex. Fifteen daya 
after adroiSBion, the note sajs : " The cardiac eonditiona are 
considerably altered. There is now a well-marhed thrill at 
apei, and, instead of the eystolic murmur, there is a well- 
tcarfced harsh murmur, increasing in intensity and termi- 
nated by a clear Bret sound. About two inches nearer the 
atemnm a blowing systolic murmur is distinctly audible." 
Hie systolic murmur (which was in the tricuspid area) sub* 
■equently disappeared, and the presystolic became louder, 
terminating with a sudden uncomplicated first sound. The 
patient improved under treatment, but suddenly, six weeks 
after admission, became epileptic. 

In this case there was no history of acute rheumatism, 
though probably the psoriasis was an indication of a 
rheumatic tendency. In other cases wo have distinct evi- 
dence that the murmur of mitral re^nr^tation developed in 
relation with acute rheumatism may be, in course of time, 
accompanied by the murmur of mitraJ stenosis. We may 
take, as on example, the case of Lydia Grace P., a child of 
eight, admitted under my care at the Nortb-Eaetem Hos- 
I pital in 1872. She suffered from acute rhenmatism. Whilst 



under obserTation a E^Htclic miirmur developed at the apex. 
She wM discharged cocTalescent, and re-Bdiuitt«d ia Jamiaxj 
of the following' jear with a Beeond attack of rhenmatio 
fever. There was now eTidenee of mitral regurgitation, 
with oardiac hypertrophy. She waa again diaeharged con- 
Toleacent, and re-admitted on August 13, 1873, with a third 
attach of acute rheitmatiam. She now nuinifeEted well- 
marked presystolic, as well as syatohc, murmura at the apec 
She was e^ain discharged convalesceDt. I do not tbinfe it 
neoesaary to multiply eiamples — I have obaerred miny sach 
— of this mode of induction of the condition of mitral 
stenosis. I may add, however, that it wonld appear that in 
some oases the condition of regnrgitation ia replaetd by that 
of Etcnosis. For example, in a child of nine (Eheabeth X.), 
a systolic bruit in July, 1S69, was fonnd to be accompanied 
by a preayatolic in November; aad two yenrs attcrwardB 
a presystolic alone was audible, terminated by a sharp and 
loud impalae. 

ni. A preiystolie murmur developinf insidiouily *nay 
auiasq^ently be found to be accompanied bv » 'V*'"'*' 
murmur.— Arthur T., aged eight, waa admitted under my 
care at the North-Eastern Hospital for Children on Decem- 
ber 30, 1874. He had never suffered from any definite dis- 
ease, save measles and whooping-cough at three years of 
age, but he had frequently been ailigg. He manifested a 
highly pronounced presyetoUc thrill at the apex, and the 
presystolic impulse of the left auricle was easily demon- 
strated on the surface of the chest-waU. A weU-marlted 
preayatoUo murmur was abruptly terminated by the impulse 
of the ventricle. There was evidence of enlargement of the 
right chambers, but not of the left ventricle. On January 5 
of the following year symptoms of subacute rheumatfem 
became manifest, and then a sjstohc murmur became evi- 



dsQt at tlie apex. Subsequently tbe STstolic 
Cteased in loadaesa, and wrb heard over a wide area, whilst 
tiie preaystolic waa only audible at a. point jnat below and 
bitemal to the left nipple. Signs ot want of compensation 
became more maclied, and cadema — which, however, 
disappeared uader treatment — Bupervened. Sucli a history 
ia by no means nncommon 5 the signs o£ rpgurfrftation Hnper- 
TSiie on those of stenosis, aad the double lesion beoomea 
manifest. 

hope that the evidence whioh I have brought for- 
ward may enable ub to see in a clearer light the mode 
of development of mitral stenoaia. This evidence, as I 
consider, tends to show that in a considerable nnmber of 

^ the origin and ooarse are insidious and gradual. The 
disease is not independent of rheumatism, hut is often 
imaccompanied by pronounced rheumatic phenomena; it ia 
initiated by the form of endocarditis which I sketched in 
my flrat lecture as manifested by no subjective sign, accom- 
panied by no prominent symptom, and yet differing in no 
essential feature from that which occurs in obvious relation 
with rheumatism. The endocarditis which results in mitral 
regurgitation ia more violent, so to speak, whilst that which 
initiates stenosis is more protracted, giving rise to a slower 
formation of fibrous, quasi -cicatricial tissue that under the 
even pressure of blood in the auricle t^nds to form the 
smooth septum which haa erroneously suggested a possible 
congenital causation. 

Not all the oases of mitral stenosis, however, originate in 
this manner. In aome there has been first the induction, 
is association with the phenomena of acute rhaumatism, of 
the lesion of mitral regurgitation ; then has occurred pro- 
bably a slow welding of the curtains ; and in the repeated 
attacks of endocarditis the changes have been slower than 



thoae which result In retraction of curtaina, cords, andeolumilB 
to the ventricular nail. 

By either of these modes produced, it is probable that 
eecondaiy changes take place in the diseased tissue — under 
the tenaioa of blood the flbroua septum thickens, tor it has 
to beax the chief strain of the auricular preeeure, and not 
the Tentricle> as in the case of mitral reg^irgitation. In 
some CBsea it undergoes calcareous de(reaeTatioD, and 
probably in others, nhsro goutj signs are manifest, it 
becomes ioflltrated with the earthy lithates. 

Compensation in cases of mitral stenosis may be inaiQ- 
tained, aa in mitral regur^tation, for long periods. It may 
be even more simple in the former case than in the latter, 
for it is only a hypertrophy of the right ventricle, and not 
of both ventricles, that ia needed to sustain it. The left 
ventricle, not being dilated, continues to afford a, sufficient 
point d'appui, and it only needs the vis d lergo of a atrong 
right ventricle, aided by a hypertrophied (or at least not 
enfeebled) auricle, to urge a sufBciencyof blood through the 
narrowed orifioe. So long, therefore, as a good nutrition 
maint^us the muscular potrer of right ventricle and' left 
auricle, any special methods of treatment of a simple condi- 
tion of mitral stenosis may be unnecessary. In coarse of 
time, however, the right ventricle or left auricle, or both, 
may begin to fail. XTsuallyit is the former, but I hare 
quoted a case in which it was markedly the latter, and in 
this I have no doubt the muscle failed on account of the 
)^eat privations which the patient had undergone. The right 
chambers dilate on account of the preesure which is main' 
tained within them if the compensatory muscular power 
begins to fail. Then ensue the dyspnma, the cedema, aaoites, 
etc., with which we are familiar in analogous cases of mitral 
regurgitation. To restore compensation we may use, for the 




moat part, similar meanH to those whicli we have considered 
ia regard to initial Mgui^tation. When the gravest 
troablea of orthopncsa and dropsj hare supervened, I have 
s found thsit rest, comhiDed with the adminis- 
tration of nutrients and tonies, and with digitalis, have 
restored the stattte quo ut anie, often for a conaiderable 
period, 

CoinoidenOy with the use of meiuiBtor increEisingmuacnlar 
power, I consider that small and repeated ahstraotions of 
hlood are even mure valuable in mitral stenosis than in 
mitral regurgitation. The tension of the right heart may ba 
sensibly relieved even by a leech or two applied over the prte- 
cordiam. Br. Bedford Fenwick has narrated a case which is 
an amusing as well as instructive example of the value ot 
blood-letting in failure of compensation in mitraJ stenosis. 
A patient of Dr. Andrew Clark, at the London Hospital, 
manifesting the physical signs of mitral steno 
incompetency, had not improved by a month's treatment with 
rest ether.senega, and digitalis. There was much dyspntea, 
with signsof cedemaof thelun^. The urine bee 
the cedema increased, and coma appeared to be supervening. 
At this time the patient in hia half-couBciousness struck his 
own nose and brought on a copious epistaxia. Shortly after, 
consciousness returned, a copious diuresis followed during 
the night, and in less than a week the cedema disappeared, 
bud the patient became convalescent. I quite agree with 
Dr. Bedford Fenwick that abstraction of blood by leeches or 
cnpping is too much neglected in the cases we are considering, 
uid that it is to be juatifled both by theory and practice.* 

As regards the special action of digitalis in restoring com- 
iB of mitral stenosis, I am not convinced that 
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this is so markedly proved to be beneficial as in the cases of 
mitral regurgitation. I have found that in some instances, 
as shown by the sphygmograph, digitalis has restored re« 
golarity, whilst in others it has increased irregularity of poise. 
I believe it to be most valuable where stenosis and regurgi- 
tation are combined. Where the right ventricle is chiefly at 
fault I do not think its good effect is so manifest ; where it 
can induce an efficient systole of both ventricles and co- 
ordinate them, then I think it is the more valuable. In 
failure of the right heart, therefore, in extreme mitral 
stenosis I look more hopefully to caffeine and to Convallaria 
matalis* 

M. See has narrated three cases of mitral stenosis in which 
the extract of convallaria was administered. In the first 
there was a marked diuretic effect, the quantity of urine 
increasing under treatment from an average of one litre to 
two litres and a half and three litres, together with a great 
amelioration of the dyspnoea which was manifest on exertion. 
In the second case, evidencing oedema, ascites, and grave 
signs of cardiac failure, after a dose of one gramme per diem of 
extract of convallaria, marked diuresis occurred, and oedema 
disappeared in two days. Oliguria returned, and the dose 
was increased to one gramme and a half. In successive days 
the quantity of urine passed increased in the following pro- 
portions : —600 grammes, 2200 grammes, 2400 grammes, and 
3000 grammes; it then fell to 2000 grammes, aU signs 
of oedema and ascites having disappeared. The third case 
was one in which diabetes mellitus co-existed with mitral 
stenosis. In this case a very marked amelioration of the 
symptoms of imperfect compensation is recorded. 

* I have to thank Messrs. Savory and Moore, and Mr. Brownen, F.C.S., 
for exhibiting not only the various preparations of convallaria, bat ^e 
alkaloids (convallarin and convallamarin) obtained from the plant. 



ConBidermg the abaenee of riolence in the Btorm whichj 
InvolTing the endocardmm, learea behind it the cnndition 
of obstruction, we nmj ask whether' the result, Btenosie, is 
not more innocent than the reault of thu more violent storm, 
regnt^tation ? The queation ia a difficult one. We can 
point to many cases of regurgitation where there haa been 
ui arrest of all morbid process, and whore fair heailUi has 
been maintained for long periods of years. Such inatoncea 
are, I think, less common in mitraJ stenosis— there is not a, 
like quiescence ; and degenerative changes or intercurrent 
morbid phenomena are mora likely to oocur. The average 
age at death in nineteen cases of mitml steooBis obaecyed by 
myself waa thirtj-five years. In forty-two fatal cases col- 
lected by the iate Dr, Haydan it waa 37'82 years. 

In the cases both of mitral stenosis and of mitral regiu*- 
(ptation, however, it ia not alone with the aimpla dynamical 
problem of the reatoration of muaculnr compensation that 
we have to de*l. In every case we have to weigh the 
proljabUity of complications arising— complications so inti- 
mately associated with the conditions as to present an 
essential matter for consideration in any question as to 
treatment. Such are (I) repeated attacka of pericarditii 
or endocarditis, and (2) emboliam. 

A patient who has once auffered from rheumatic affection 
of the endocardium ia liable, of course, to a repetition of the 
morbid proceaa. With such perioajditis is by no means 
infrequently associated. In children I am strongly of 
opinion tliat pericarditis, when resulting in adhesion of the 
two layers of the pericardium (and often accompanied with 
fibrous proliferation amongst the muscular fibrils), is a grave 
eauao of danger, spoiling the chance of compenaation, and 
greatly interfering with the beneficial results of treatment. 
in cases in young people, where compensation fails even 



under auitable treatment and good nutrition, where evi- 
dences of cardiac hypartropliy ajid dilatation are in excess 
of tliose wliich. usually accompany tbe valrular lesion, ve 
may. I thinfc, generally coucludo that the pericardium la 
adherent. 

An accident of this condition both of regurgitation and 
Htenosie (eapecially the latter), yet intimately connected with 
them, is the occnirence of embolism. The conaideFation of 
thlB is often forced upon ua vhen the question occurs bm to 
treatment. 

Let us consider this matter from its elinieal aspect. 

I. A case presents itself to us with symptoms of oongh 
lUld dyspnoea. The onset of these symptoms has been 
sudden, perhaps initiated by a rigor, There may hare boon 
slight pyrexia or none. Tbo characteristic feature is that, 
after a short time, when the cough has been attended with 
mucous and fiothy sputa, the expectoration is obserred to 
be coloured with bright blood. In many such instances we 
may find localised patches of dulnesa in the upper or the 
lower thoracic regions, with a few muco-crepitant r^lesj in 
others neither dulness nor moist sounds can be detected. 
We examine the heart, and Qnd eridence of mitral stenosis 
or (with less probability) mitral regurgitation. TheesdEtenoe 
of these signs, especially when the lesion is in the upper 
lobes, may cause us tufear the advent of pulmonary phthisis; 
but observation shows us that, though the hsmoptysis may 
occur again and again, the changes of tubercle ate not 
manifest. Or whilst a case is under treatment for the 
symptoms oE ill-oompensated stenosis or regurgitation, n 
sudden attack occurs of dyspniBa with physical signs of a 
localised broncho-pneumonia. In some cases tbe outline of 
dulness can l>e delineated as a defined triangle. It is 
broncho-pneumonia differing from the ordinary form, for its 



Drigin nifty be entirely indiTpondent oC catarrh^ influenceB, 
and it haa a special feature — the occurrence of hnmoptjsis. 
It is rarely that a case of mitral Btenoaia goes through its 
course without the manifeetation of aome euch phenomena. 
Dr. Hayden records that hiemoptryaia wasnot^d aaa symptom 
in forty-fonr cases out of eighty-one of mitral stenosis (54'3 
per cent.J. The history of fatal cases generally shows the 
repeated development of such areas of condeUBed lung. 
Morbid anatomy affords the clue to the interpretation of 
these phenomena. In many instances the right auricle is 
found to contain, adherent to its museuli pectmali, 
fibrinous coagiila, and detached masses from these have 
been found to hlocfe branches of the pulmonary artery. 
From such infarctions result the appearances formerly de- 
scribed OS "pulmonary apople^,"* The infarct may in 
many cases be undiscoverable, for the plug undergoes fatty 
degeneration and solution, and tho lung-tissue may present 
no naked-eye changes. I am iaclined to think, however, 
that what is true of the grosser is true of the finer changes, 
and tliat the hemoptysis or the limited broncho -pneumonia 
of mitral stenosis is due to plugging (it may be of small 
twigs) of bcanchea of the puhnonary artery. 

Now as regards treatment when such phenomena are 
manifest. In the first class of cases, where no sign of ill- 
bealth has previously been prominent, I would accept tho 
occurrence as evidence that compensation is disturbed. 
There is an abnormal retardation of tho circulation in fha 
right chambers of the heart, and we are called upon to use 
some of the means we have described for increasing the 
power of the ventricles. In all cases it will be advantai^euna 
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